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(54) INFORMATION DEVICE. AND DISPLAY CONTROL METHOD 

(57)Abstract: ^ 

PROBLEM TO BE SOLVED: To provide a device and method to 
precisely display-control a display part by simple constitution. 
SOLUTION: A fingerprint image readingHn part 20 reads an image of a 
fingerprint of an operator in, in this information device 10. A comparison 
part 30 compares a characteristic feature point of the first fingerprint 
image extracted by a feature point extracting part 60 with a 
characteristic feature point of the second fingerprint image extracted by 
the extracting part 60, where the first fingerprint image is the fingerprint 
image read in by the fingerprint image reading-in part 20, and the second 
fingerprint image is the fingerprint image read again with a prescribed 
time after the first fingerprint image is read in. An image generating part 
40 reflects a detected result in the comparison part 30 to generate 
information of a changed image. The display part 50 conducts display 
based on the image generated by the image generating part 40. The 
information device 10 may be provided with a collation part 1 10 to 
display- control the display part 50 after authenticating the subject 
based on the fingerprint. 
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SItLTIl. /I- V ^JPn > If ^ (PC) , flAfflft*1*ttff* (Persona 

1 Digital Assistant: PDA) , I C*-F, i»lB««)il« 

SfitffiStSitLT, MX. tfH£«(alg& (ic) *^trlC*-Htc5SfflT?>^<h*tT?#«.. 

I C 13 - F tt , 0»J A « * 1/ 3? y h * - H + * -V v 3/ a. * - h* » © # « * - H <h U T ffl V> 6, 
n 5 . 

[ 0 0 4 8 ] 

lf$£f 1 Ott, }tJKl!iilfe®aS520<!:, Jt«gU30t, @j#£j&e&4 0<h. «^85 5 0 30 

t & * , 3S£#&j&»ttieB6 0£-&A,T , fojii^. 

[ 0 0 4 9 ] 

»itjfciii«lifta«5 2 0 «, MffiSil o©Sf^t ©»ifc*<DPil&£i&D&ir„ tttt 

B « JR & 8& 2 0 , miRBil*«)«t02 i *Sr^JS:<tt)2lHlfT'5^i:*iT^^<fc5(C^oT 

[ 0 0 5 0 ] 

»*n«*a«2 o icj: o*oa*nfcJBttH#*JB i ©»«««t u. Km 1 40 
«*^Dii^fc*«^^®l^M&H^^TS«^Dii^nfc^il^iii«*^2o^t^lS:H^fei:bfc 

Jt « SB 3 0 « , SfSlRtfS[§2©|gj&iS&£lt!&T£. Jt$fcSB3 0«. MAtftl 

ojtiftiiiifessipic. 51 2 ©»i*«f&<B-rn#*«x.«f*»;£ffl, basest, hcaei^ 

[ 0 0 5 1 ] 

B#ffej*8B4 0tt, s*ttsoic*7i;£n<5Hife0flt4i££j£-r&. * © r , 

4 0 11, Jt«a53 0©Jt«Ei^* (&ffl8£*) SSl*StT^ftStfeBtCfaSt)«t 
SlijJtTfSiita^THS. M X. tflff 0 M * £ ft U T * * ffi 5 0£^^£it£fit$t 
S7fn-*3tfcD, *V>ttftji%ff5 0£*;K3:riTV»«tf'r>j' (^EP) Sr^»3-a- 

tots, c © «t o frjtfegg 3 0 ar/iB^^fiKBB 4 0 at, ^^ijc^msn&i^o^p 50 
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^7A*ifrt57^^ □a>t:a-i'^>DSP l I C ? y 7 « \z J; D -5 £ <h 

[ 0 0 5 2 ] 

* 5 0 tt , jS#^fi!tSB4 0fr<l;t)*^$nfciii#<D»«HScr<^**fT5. i£ * SB 
50tH, ^AtfSKS/I^Jl'Srffl^-S^t^T^S. £©«-&, 3? SB 5 0 tt , 0 5* b 

[ 0 0 5 3 ] 

fif*8§£« l Otli, Jt^ffl5 3 0 »c^tt^JttSft^*@JSt-Sfe«e)JgiKiii«!co!t#m^&«iW 

1 0 tt, #m^»ttia56 0£#tr;i<h#T#5. # & j£ «l BJ SB 6 0 tt, *8&iB4&©ig?& ( 10 
Uj©8B#, fl8B) £&ttjb, #J£TSaB# t 58B#£#i& £ C £ WCZ 5 J: 5 C ft 

[ 0 0 5 4 ] 

02 (A) . (B) \Z , 
[ 0 0 5 5 ] 

02 (A) tt, JtiK©^i!g^©-«aj$S-ro 02 (B) tt, *f iK©SS&©-0!l s^-r. ffi 

f&.m#&&M 2 oTi&o&*n*:jgifcfcHtfctt, i# ® « m bb 6 otis^-rey*. «»»:©# 
KjStfafflsns. 02 (a) . (b) Ttt, »«s:©ogi5t?s^®iSio^ffi 

**I/Tl>«. C C T?Jfi&©#lKj&tt, »«©««# 2 K±©8«fc»ISt5«»T?»5 
. $fc»iK©SSi^tt, »iKO«i»*<»«-r*«^T?*S. 20 
[ 0 0 5 6 ] 

Lf:*!?T, *e & Hi & © # & ^ x tt sss £ # * * c t*<-etn«, 

[ 0 0 5 7 ] 

(EA*^*i!)5. Iii»£j&gB 4 0 tt, ittfcSB 3 0 *5 V» T # » S*lfc¥fT #»SBl», & 

ft*w. &mm&. ia<Eft*K»j6LT, ^^-r^^His©;*. * d-;k xtt*w>*© 30 

#»&fro fcB#ft**-r*. ^*SB50tt, (Bffc£fi!cgB 4 0 Tit** 3 0 ©Jtifc&Slc 
*#* b T ^ ft $ ■& T £ jft $ tl & is m © m ^ £ ff -5 . 
[ 0 0 5 8 ] 

03 (A) . (B) \z , ^*ftdffli©-^j^*-r. 

[ 0 0 5 9 ] 

03 (A) tt, ««©X^P-;k€;«iCW»C^bfct>©T»*. *^-r^#s*if«7o 
l:*V»T«*at5 0TttS*i«7 2 0Bf A^iSnSi^. L tc 2 -D <D m MM &. 

©Ml&T^#»^©^»lfC^^:bT^*«*S:^»S-B-fc*^fH«7 4©]ii^*tfffe»C^ 

[ 0 0 6 0 ] 40 

03 (B) tt, jJW >?a)i»Hr£tt5Ctt£*b&<bODT&«. £ii50(DSiM80 

2* Jfc b T f£ » b , ffitZ\ZT$1>?8 4ffli«i^i^n5. 
[ 0 0 6 l ] 

&gB2 0-e*J>ft<<!:*>2 0 ft 0 & * tt It m B # © 4* ft * * tl ffl b > »#ftj&© 

^ftfcJ;0^*«50©^^D — ;W«|»Xtt#-f>3'«lffll^©S*fWffl!Sff5±5Jrbfc 

©t, mmtz®i&-e* mwift&mm b , jaaa^s^M^-^^^ajws^sdffli^fT^ c t 
«frr # « . • * , »ttiift©i*»fc«fcDfts«iHftfcfT3©T, iii««T^^«!iP*fT5c: 

50 
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[ 0 0 6 2 ] 

HI K L fit « g « l£ *5 V> T . &&&m±<D*ifotfV&-CZtZ^m'£\ZteWt*fflW*:ff 

tiTfiMW&fi "5 Z £ # M £ U V> . Z 5t £ Z , h*-H^+rr>a*-H 
[ 0 0 6 3 ] 

B4i:, «SfP#»saE*ff'5filffl^S»«|fi)cro-Cs|o8tJI*^-r. 

[ 0 0 6 4 ] 

z i K^-rfitssa i o iim-®ft\zizm~nn&tt\.. 10 

[ 0 0 6 5 ] 

issiioo-eit mi&wmm&m 2 o -cj&v & mtifz$iM.mm&m&& i 1 o-em^ 

5nS. Ba^gPl lOttv ^fcSS3*lfcg&fi?«12 0<!:Jt*$LT, «Oji*n fcffiK 

Bi*«igsnfc*A©t>oT*§^5*>si^t5. ^ LTm&B i i oTWto&acti 

[ 0 0 6 6 ] 

Jt&SB 1 3 O*t0 1»C^-rit«5«353 OtSftSfitt, H^gg 1 1 0 V mUt< tlfz Z £ & 4k 
ft\zit&mm&n 5 jSt*S. Jt«ffB 1 3 0 £tt«aB3 Ol;*»51tSilll@ftttiST 
& 5 . 20 
[ 0 0 6 7 ] 

&&metmi 1 ok^^t*). mmfim &mmr zit&m z z t& 

Tf 5. f ©fc»1fi8Il 0 oa, #®/£ffltti8Bl40£-&tr£<>:at-?#S. 

mgBi4o«. ttwitimmme 0 hm&izm&wm<Dftm£LR.zfiffij!iL*ttm-r2>. *v-c 
ftitTSIi-rse:t^-e€rs. ft*B4tii, #&j6»ttiaB6 0> 1 4 osfiyn-^ t 

[ 0 0 6 8 ] 

0 5&^0 6 IC. *S8ilOO©lff7D-©-«Sit. 30 
[ 0 0 6 9 ] 

&?m&mmm&& 2 0 -cm&&m&frt>n ur^siso) , m^Biift^ffioii* 
ns. ^roas*. fia^ffift ( ss 1 » & h # ) A'tusns (.x^yzfs 1 5 1) 

[ 0 0 7 0 ] 

1^851 1 oTtt, &®&mmtti 4 o^mm2fttcmiimm&m&<»&WL&$:. s@fit 
mi 2 o\z&misnft*A<Dmtt.mmv>w®i&£it&LT. i^ts ( x ^ * :/ s 1 5 2 

, S153) . 
[ 0 0 7 1 ] 

ntzm&lZte (Xf^S153 :N) , &fflSI±aag (Xr^Sl 54) £ fr o T - 
a©«n.aSriNFT-rs ( X > K ) „ C^T«fflSih®3g«, 0H^«S*SB5OtC*3ViT. & 
iE^FBloew^^S:fTofeD. &M&}\Z%M*y Vif&\Z®ft VtzQ ~T 2> Z £&*£ Z. *>tl& 

o 

[ 0 0 7 2 ] 

— 2r , X^y^S15 3lr*5ViTBa^COi|g*. Ha-&fflft&iii&rit8&filffii2 0T&@S 
nfe^AWfciOT^StWBrJnfci^lCtt Uf-^S 1 5 3 :Y) , HB <& T & ffl L it 
Jl^fflif &uBf&©#&;a<atefi£!|#J£-r s (Xx^^s 15 5). z <d®Wi& wfefi 

^m^ttmas i 4 o -ettta $ nfc#m^©ffi^ (*6#<i) -cab*, ft**®!* 
1&&&2 o^mf&Mm&mo&tsfztbtm%.i£tiz,mm&m\zi$ttz>®.w (Mz.itmm.-t 50 
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[ 0 0 7 3 ] 

# \z . «tfrattw«jR&8B2 0Tte*fc&ffla*?Tfc>n txf^si56) . mtS(.w»&M 
o&sns. ^ 7* m m m m k is m («2omiKi®«) ^t^sns <x^«y^ 

SI 57) . ^^*OWfflJtiRSilfett, tfcRglil 3 OTfflV^nS. 
[ 0 0 7 4 ] 

j*tK8 1 3 o ii. i#is^samai56oc*5^Tg^®ffiifflm«s:iii«cD#m^&ttab (x 7- 

v 7 S 1 5 8 ) , £©^^3i«ia?J!i*giSfcH«©#&^©&@£!ft5fe-f-5 (Xfy^S159 
) . L T Jt 815 1 3 Ott, Rfl -& ffi «} J& H # (HO|g»if) CD#»£©&g<!:, 

mmm^WLmm ( sb 2 © m ** ® lit ) ©^m^©&@t*jtt!i!-r^ ( x >y s 1 6 o> . 10 
7Kmmmm®.wm<z>&wi&<D&m<D&m* . ¥ff^siSEi«. #[6i, tatea* t u 

T * 5 ( X ^ y ^ S 1 6 1 ) . £ © fc & , S8^ffl»|Sciiii#0#mi({c^^-rs^^«WP 
ffl»iKiii«!W#IS^*^.C)^Ul-rct^T€r^^«^t«, * * fffl ffll £ fr 5 £ £ T fr ft 

&® ±T 2> ZL £WV % 2> 0 
[ 0 0 7 5 ] 

sa^x. xfy/s i 6 i e. n^¥ff &mmm. Ufa. m\z&^\,* 
t. x * o-jv-r «ig«. jSKR^iHie«ae^vitt^-f >^©jpff Ufa 

. ( x ^ ^ x 1 s i 6 2) > a^gpsojcai^-rs < x ^ ^ :/ s 1 20 

6 3). 
[ 0 0 7 6 ] 

;fcCfg&H«SrJ&9&*Ti*£^S^£«BUb (X^«y^S16 4) . KOjitT^t^T 
(Xfy7"S164 :Y) , X5^7S15 6KK^T«tfS^fW»fflfti&iC 

[ 0 0 7 7 ] 

— U , X^«y:7S16 4TteilfciIiffcS:&D&fr££a<Ti*;k^<h£ (Xf?7'S164: 
N) , (SSTt5it» (X^y^S 1 6 5 : Y) -S0«llJjl7l ( I > F ) . &7 V 30 
/ftVit#« (X^^^S 1 6 5 : N) , Xf'^S 1 5 OKMoTStfJia'&fflffii&Hllt© 
W.Q&fr*:n5Z\£\Zt3iZ>. 
[ 0 0 7 8 ] 

J; 5 \Z® iSt 1 0 0 Ttt. J&9&^c*BiRH&£m>Tmiifcl8tiE£fT3. fit. 

^ie»«. ^iELfcmiSS:H#**ipfc, n mitt v& /viz twzMfoLrcmmm 

WZfto. •£-©!&. ra&H#©^$^&ffl^T!B£RtfXk©&ttJ£fT-5. u 5 1" 5 ^ t 
[ 0 0 7 9 ] 

KTttJ. @4C^l/fcfiS8il OOtC'Ol^TiDfflfflfcSiWT^. 40 
[ 0 0 8 0 ] 

2. fflf^^g©i¥iHB^ 

fSSIl OOrop«ffl^i|?!fiEO3-^ro^D>>^0iSr^-r. 
[ 0 0 8 1 ] 

fl^il OOTttv /U 2 0 0 C8«!3nft>|i!ftj||8i (Cen t ra 1 Pros 
ess ing Un i t :£*T, CPUtB&T. ) 2 1 0 I: i D , |^«I;/U 2 0 0 CSS 
S&Snfcf^mLISffl^^U (Read Only Memory : E* T , ROMtRt 
. ) 2 1 2 ttatt$n?>y O 9 M:l/&A^T^®^«ISnS . CPU2 1 0«, — 
SfSSfiSItl/TODRAM (Dynamic Random Access Memo 
ry) 2 1 4 S^f ittLTl* © M 3 £ fr 5 . ft*5-U#iS1i:S£S iUtt, SRAM 50 
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(Static Random Access Memory) Sffl ^5 u t t> "Iffitft 
■5 . 
[ 0 0 8 2 ] 

CPU2 1 Ott. gJWKIBt&gBiLTCD^aifg&^^'J 2 1 6lclE1S$nfc*-Hffi« 

ffi fr © W & 8 ifS 3? > T & 5 . iOtcHb. ^»5!tt^ ; ErU2 16IC##atr»^tt, X > 
n-y(H£*MbgB) 2 18tC«tDB&^ftSfroT#^i5 : tf„ Sfe^FS^tt^tU 2 1 6 
*>e.^*tH-f«-&tt> ^n-^(H&#«?K»«) 2 2 0 K«kt)iiff#8?^ («*fls> £fro 
Tt^fflt. ft*^ff^fi^tU 2 1 6 tlltt, 77«y>a^tU^SRAMSlH5 
il t4 ! TS5. 10 
[ 0 0 8 3 ] 

/U2 0 OICB, x^X^l/'f 3>hn-7 ( * (SI W SB ) 2 2 2 t, VRAM 2 2 4 i 
*t«^StlT^5. T^^yV-f3>hn-7 2 2 2li, VRAM 2 2 4 i:ffiS2nfcH 
Ir-^l:S^ViIf -fX^H' 2 2 6 l:IftS^i5tS. 

[ 0 0 8 4 ] 

St/a 2 0 0 tB. t>*3>hD- 7 (te Afi?*«MiWffllffl5) 2 2 8 t, -fe>-t*-ffi 
RAM 2 3 0 t*iiKStlTH5. t>f 3 > hD- 7 2 2 8 H, Jg & -fe > 1J- (1@A1t« 
ltiS*iiSffcl&&8B) 2 3 2 -e»tfc©IH]a£&tti -fe >D-ffl R A M K ft & © H ft IC 

[ 0 0 8 5 ] 20 
^ CT, ft^aS!ffi2 5 aJ2 0©«i«Ett*iJli:-fe>-t}-2 3 2 tJ;»3lliK$nSo Jt ISiE SB 3 0 . 
13 0.BB«£j£gB4 0.M'&8B110;K.tf#iij£«lWa&6 0. 1 4 OOllBli. ROM 
2 1 2 IC^^Snfeyny^AS^fft^C PU 2 1 0fc«k»3^Si3*l-5. ^ fiB 5 0 © 
flSIBtt, f ^X^K 2 2 6l:±0iasn5. §Sfll2 0li, ROM2 12XIW 

»fg&* * U 2 1 6 ic & *<i s n * . 

[ 0 0 8 6 ] 

•s t> © t « & ^ „ #j « . m&wmn&m&nmm&v y yi7-cfT?!&m\-tf3i< . m 

ft^tU 2 1 6 K L , X > 3 - ^ 2 1 SteTS^^—i? 2 2 0 S^rSfCTi' tXTf 5 30 
i)SI;l/TfcctH. £©«£. C P U 2 1 0 \Z «fc 0 Hif#fbRtXa#^SrfTo T^i*38tt* 
tU 2 1 6 C7i7tXtS i^llUTfeiVi. 
[ 0 0 8 7 ] 

[ 0 0 8 8 ] 

2. 1 ffiilfc-fe >-y-©«fi£ 

Ji*fciffilfegm8B£LT/8v>£n£ltifcfc-fc>'tJ-2 3 2»cfev^T, fiiSfc©<fcffi;£5S; £:««*© 
* 2 3 2tt, BIT fc*-r»M»tfcffl;tf 5£©ff iifc-tr v>£ n tT. fi£*©SJjgiifi5 40 

[ 0 0 8 9 ] 

0 8 «C . JtiK-fe>-9-2 3 2©«^CD-«iiJ«:^-ro 
[ 0 0 9 0 ] 

ft 2 3 2 fctt, M # (Mtt2JBA-h©£f&:) ©«iKiK2 4 0<t. N # ( N 2 £A J: 

©g») ©!BAi 2 4 2 tStt5. M*O«ii 2 4 0 tN*OllljjJi 2 4 2 ©§J!jS 

»c 2 4 4 atiatt ^nxus. &m®m&tiim? 2 4 4 -at. ra^fgft&L 

F t, mnmmm^m z.i*mm%&M 1 snifi^gi (£triif«iiTFTti5 

ffiT*) 2 4 6 t^tt5. »t«itiai*? 2 4 4 Cffi*tS5MlUTV^Ir>ttl;(i. nj 50 
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[ 0 0 9 1 ] 

M # CD « flg *H 2 4 0 CO # « « . ttlfc T 5 fr » o T IB 3 N f@ CD « # « 46 ffl T F T 2 
4 6©Hl/-f >DIC«lS$nT^5. * It , M*0tIJ82 4 O0§*tt. M <H CD « ffii ffl 
/txy-h2 5 0(D#^*^bT^jl«iISi|S2 5 2tCgiBi3nT^S. T fc> ti , «Jgffl 

/uy- h 2 5 o«m i si»if «ftgf t:t)g)«sn. -?-wv-xs««igi«2 4 0 

\zmm^tX. tCFl"f>Dtt*lt« 2 5 2fclHSftTt>«. ««S«?[hIK2 6 0 

w k tt » ±je©M(H©«sisffl/txy-h2 5 oxtf#»«jg*i2 5 2 »c in a t , « ag -> 
-7 2 6 2 atin* en-c^s. mmm~>7 b 2 6 2©«aia*!fflffi*iia 

2 6 4 IC, MiOfIffl/Uy-h 2 5 0 «)^y-hG75S«aStlT^>. 10 
[ 0 0 9 2 ] 

N # CD ffi H 2 4 2 CD # * . ttlfc^£^Jl£i&oT3E^J£nfcMf@©«#ii4gfflTFT2 

4 6oy-^si:S«$ntv^. s , N*offlAi 2 4 2 o#*b, N^awffi^©-^ 

ffl/UV-h 2 7 0 ©S4 5^LT*I(U^» 2 7 2 CiMS nt^S. T&fr^, W * 

«82 4 2»r«^^n. ^©y-xstt^iffl*j9 2 7 2t;Si$nT^2.. m*ffi#s*? 

0^2 8 OrtlCte. ±a©Nl©ffl*if ffl/uy-h 2 7 0 RZt&M Hi tl tit 2 7 2 \ZtQ 

a. t . m ti m *z m ~> y b u i? x ? 2 8 2 wmv nx z> . mijmnm^ybu^^^2 

8 2<DtH^ii*?ffltil*«82 8 4IC, tti^f f ffl/txy- h 2 7 0 ©y- h G S tlT 

V> £ . 20 

[ 0 0 9 3 ] 

H9t. 0 8 CSt#f $lftHJ*f 2 4 4 ©RMH*St. 

[ 0 0 9 4 ] 

[ 0 0 9 5 ] 

uO#«$iiai«f 2 4 4 11, ±*©i^J8i^f Tfe^f #Hfif TFT 2 4 6 CiP 

AT, lfHHi^f 2 4 8 $tt5. 
[ 0 0 9 6 ] 

0 9l:tl»T. «i!2 9 o±l:li. V-^ffl«29 1A, Fl/-f>f«2 9 1 Bfttff 

0M»ft^;KI«2 9 1 C*ft5¥IftK2 9 lWHSnTM. ¥3J#I8 2 9 1 30 

±\z\ty- bmmm2 9 2 *<ms*i» ^ ©y- hiii 2 9 2s»^T5 l t*;^««2 

9 1 ctMi6it?>ffi«i:y-h«i2 9 3**f^3nTH4. ;©¥i#K29 1, v — 

hii! 2 9 2 Rl^y- MI 2 9 3 T, i^iiffl T F T 2 4 6 tl5. & *5 , 

II)l/Uy-h 2 5 0&tfffl#{Htffl/t;*y-h2 7 0 *>, i§iIfflTFT 2 4 6 t 

mm\zvTMi$.t<*iz. 

[ 0 0 9 7 ] 

r©##fflTFT2 4 6 \zm-mftni&mm2 9 4iCcb»3«fc>nTv>£,, ss-jiraasi&B^ 
9 4 ± tc 12 . 09tc^-rw*«S2 4 2 i;«at5S-ii»i2 9 5*5f«snTt^. c 

© m — ffi SlJf 2 9 5tt|fflTFT 2 4 6©V-X««2 9 1 ACij^Snt^S. 
[ 0 0 9 8 ] 40 

»-E«9Ji2 9 5 m&mm 2 9 6KiotbftTn*. c cons-® mmmm 2 9 

6 ± \Z tt , 0 9 l:*ttffi« 2 4 0 l:iSt5»rEil 2 9 7 A^^atlT^S. Z (D 
m-mmm 2 9 7 tt , fif)iifflTFT 2 4 6 0 HK>S«2 9 1 Birisssntt^ 
. fc*3> 0 9 £ «gfc-58tjfi£: U, irE«I 2 9 7 £S-1M«SK 2 9 4 ±CifJ 

Sfs-B2«i» 2 9 5 &m-mwmmifm 2 9 eiciuiTtin. 

[ 0 0 9 9 ] 

srira«»K2 9 6±tus ^ic, $i«iuti2 9g^«i$n, 

&mmm#m2 9 9a<M£ftx^*. £«&aisf«#Bi2 9 9 «. ft & -t > 2 3 2© 

gsstr^BbT^sii^tLTfeeitiL, z\<D®&&mwsmftm 2 9 9i;»*t»Msn5 

„ i©8itfflll 2 9 8 R^§i«fflK«ftlg 2 9 9l:i0, ft^ttlbif 2 4 8 *1« 50 
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[0100] 

jtiK-fe>-y-2 3 2 k * w- 5 ft & & m« . H9i:^t$i^tu£ii#i2 9 9 izmz&tez 
tsifenisns. as-?**, m*© o *>mwz nit 1 xommm 2 4 0 \zmmms. 

[0101] 

mtic&mmfttex&i lt, <d *e sac o oj (aw) ?&t§»&tiji§fi#i£2 9 9 K««!Ts 
«-&<!:. (2) *&**©# (.mm) tf®mtkmmm#m 2 9 9 ic^ra-r^ii^t 

[0102] 

(1) »**©iij (asp) *t^s^msi«^)ii2 9 9 ^s<!*-rs«^ 
iioi:, c©i^©»t$itaiif 2 4 4©§«iiKsst. 

[0103] 

3 1 0«A^O*iifc!:©lliHffiSb. 09®$iiUgg 2 9 8 2 9 9 £ & 

/u-zttun-? zmwnm 3 1 oASfssnt^s. «iK«EEVddtt#ii«iissi2 

4 2 «fc 0 tt«6£n5. 8F*»C T tt> SfilfflTFT 2 4 6 0 h7>i?X?$f!?»t) > 

^f^c d te&m«ffi3 o o tmmmm cm) 3io£©ra©&fi-c*£. 

[0104] 

d C T , i^«ifflTFT 2 4 6 ©y-higg^L (wm) , - h « ffi 41 £ W ( M m 

) . y-h«6»Ko»** t ox (um) . hmmmvitmmm* e o * , M&am 

5 35 £ e o £ T 5 . £©<*:£. h7>^X^SIC T H> *©J;3l;ft5. 
C x = e o • eox'L-W/tox 

$l«Bi«i 2 9 8 CISS (Mm 2 ) , SIMSiftl 2 9 9 fflB** t d ( 
u m) „ £4tfcfflist«#l8l©JtSS«>|S£ e d <h T -5 . H © £ £ , *g»C D «, ^©J;5i: 

[0105] 

C D =eo-ed-S/td 

HI 0 © [h! 88 tC $5 V> T , «^«i|ifflTFT2 4 6©y-hJcWJ)D$nS«£EV G T 

. ( i ) srssns. 

[0106] 

V GT =Vdd/(l+C D /C T ) ••• (1) 

#»C D J h7>-^^?$lC T £D«asft-K:**<R£l,T:i3»?isf < M C D > 1 0 

xc T ), ( i ) ©#©«*& is* <t& d , ( 2). cis«*n*. 

[0107] 
V G T = 0 • • • ( 2 ) 

£ © *g £ , A#JtffJ11TFT2 4 6tt. *0y~hfcS£A/£*JEE;0t;0>ft>5ftlr>;ft:«:?7 
*ita*. «fc^T. •^ilITFT 2 4 6 0V-7-Fl/'f>lll:*n5t«Ittl 

» t * a < & * . coMisaufc-rscfcT, iW£©f9rat«i&fc/i*->©LU ( a ffl ) t? 

[0108] 

(2) »&©# (M) *5§itmig«#i2 9 9i;»isit5«^ 
hi 11c. zl <Dm&<D»n®&&ttim? 2 4 4 o«ffisiB«*-r. 

[0109] 

# # 3 1 2#tAtt®ffitto&K:fi£-r«. £©«£«. HI oic*-r^sc D JD *. T , 

[01 10] 

H 1 1 © EI B& Id * l> T, fifiMTFT 2 4 6 © y - M:il$Jn;**l5«JEV G v tt 
» ( 3 ) tl-5 . 

[0111] 
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V G V=Vdd/ { [1+ (1/C T ) ] XI/ [ (1/C D ) + (1/C A 
) ] } • * • (3) 

3?«C D Sh7>-^^^§iC T .fcD*>*5#fc*£<i8!J£LT*5tttt ( 0!1 tt" C D >1 0 
XC T ). ( 3 ) 5£ tt , (4) S©i5ICifi<K3n5. 
[0112] 

V GV ^Vdd/[l + ( C A / C T ) ] • • • (4) 

< l/Ti5l-t(i <«*.«C T >10XC A ) , (4) Sttt, (5) 5$;©<fc5lCjfi<H;**l-5. 
[0113] 
V GV %Vdd ••• (5) 

£ © j|g JH . flf JiifflTFT 2 4 6 H, <D - h \znMnE.V d d & Z> tb * > ft 
WtLtJ.*. «fc^>T, ©^ItiiffiT F T 2 4 6 (DV-X - F l^-f >K1CSgn^«Sit I ttfil* 

t*£<&s. c ©mas i * c t ao^fBifi^jf - (hsb) -e» 

[0114] 

£ CD <fc 5 , 08IC^fBr*^*C F tt, & & © UU # & til « « # l« 2 9 9 K 8: jtt L fc 

Nrtt^«c D <t & d . f$M.<D®&®m&tiimmft & 2 9 9K*n*j£bfc£#tt^«c D t 
fc««^ftt*^<«i!i£*^ai-r«.::t-c, *t«icoaj*fctt«*^ai-??€?s. 

[0115] 

^±CD»#*. HI 2 (A) fc*f-<i;5tCE?lJ$nfcMXN<S ( (1, 1) ~ (M, N) 

# hi <n t & & . ct d *«:w»cttBi i 2 (b) k at-r «t 5 (l. i) £&e-fs#M 
*&ttJ3t^^e> (i. n) \z&9? z&m®m&tiim?v>mizm i tt<Di<i&.<D\Ba*&tii 
bfc«, #k (2, i) K&g-r sstsitdiif * e. (2, n> £&g-r£#«w» 

^m^^©J«^^2ffwm«l:OIHlflS:^ttl-r?>tV»ofc«t'5t, (M, N) \zti.m?zto 

«sfi^m#n^ST)ra*# t! * -t )v r t t © m a stem lt ^ < . ^©se*. eyAtf 
02 (a) . (b> \z^? £ o tim&mm&nz z\ twzz z> . 

[0116] 

«*<«Stiani>A>^^> hinS h7>^X^CT, Jl^iSifflT F T 2 4 6 £ J£ l£ 

tnaiu. c D >i oxc T ssifc-r«'S-(ctt, flf«ifflTFT 2 4 6 ©ejiftttfc 

*3tt-5HW-f>-«dit^S/Mlt^«.y-h«jE ( « 'h y - h « JEE ) SVml nilfctf 
, 0<Vmin<0. 1 X V d d 
[0117] 

«ilS«ffiVdd(cA«ig*ffl^«.«^(rtt. y-h«JEat-tfDift&TK!^-Y>ll»£atgijn 
ftl>I>A>X^>HpSh7>y7i'l:T 1 fif«ifflTFT 2 4 6£j§?J&-rfttt«fc 
V». C D >10XC T *i§ifr«^{Ctt, i^iUfflT F T 2 4 6 OfiS»ttl;*(t5 H 

i"( >nffi&mfrm£ti.z>r- hns. (s*y- h «je> ^vmintL^t^. o. 1 

XVdd<Vmi n<0£g&fc-t*-tt*<fcl^. 
[0118] 

fif *B&« 1 0 OTtt, Z <D £ o U m f& <D m fot > V 2 3 2#J3»!fcMCJt$:©&ttl£fTV>, 
*f « H ffc £ Ifc 0 iitJr -fiBJtbT. I«t>t 2 3 2li, J£A T © cfc 5 ft tfc fil 

(a) f&itt-fe >if -f X : 20mmX20mm 

(b) ^11: 3 8 6 dpl ( 3 0 4ff X 3 0 4 ff) 

(c) m&mmwyznj > if 9 -r a : 3 6 . 97ms 

(d) 7V-ABi$R : 2 7. 05Hz 
( e ) *¥£3ic8ira : 1 2 1 . 6ms 



(18) 
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( f ) * ¥ ;£ SE 8fc » : 8 . 2 2 5 kHz 
(g) llX3ftOOl]Rin : 4 0 0 ns 
2. 2 

g b 1 oow&gBcof&ftnc^^Ti&ini-r*. 

[0119] 

2. 2. 1 KBEfiig 

01 3 K , fit « g fi 1 0 0 (DgG7D-©-«*/Tt. 
[0120] 

fit $8 & fi 1 0 0OCPU2 1 Ott. ROM2 1 2 3 fife 7 n ^ 7 A I: b fe T . 10 

sit ommmm &n 5 . 

[0121] 

^fiiSIl 0 Offlgi^-f^ 2 3 4l:«jg^SASn5t, U -fe >y h « *f # 7 * ^ 
^tftDROM2 1 2Rtf^»5Jtt^tU 2 1 6£R§*<#gBat«)JSHb£n.5. 
[0122] 

'Jt7 M^O»SS?&tfflt5i: (Xf?yS 3 5 0 :Y) , CPU2 1 Olit>f 3> 
hD-7 2 2 8 ll}IKii (JfcHlcri, fflAfitffi) ©SlR&Jg^-r-S (X?7^S351 
) . ~ Jfifcfc®|&©JRD&*0B&£*f^T£;i«tK:;&.5 <> t > h 0-5 2 2 

8 «it*s:-fe >-y- (<® Afit*B&i&eB) 2 3 2 icftoSf siu. Jf i&fit*8£K*]fc3. 0 
12 (A) . (B) ic^bfe«k^ct!^-fe;i'rtic^*.ffite.nfcfg!SS:lt««» 1 tfc © re 20 

Iit&5,t5l:t>f fflRAM 2 3 0 K *l £ . 

[0123] 

Jfc £ , CPU212B, ROM2 1 2iDB»»lr^n^7A OW - > ) £ * £B L . 
•fe>U-fflRAM2 3 0lC^Ae.tlfe}tJ|S:Bi«S:««f-rs (X?->y^S 3 5 2) . ' tl (C <£ 

[0124] 

m®.mm<D&wua\t. 02 (a) . <b> t^ufc «k 5 #m 

JA O M di » . t>t)9RAM 2 3 0 (Cf Sl^nfe l*feC9*fiRIlffcCD./-f;C£6*£b£:«. 

(oi, flee) &m<wmtf.&m£-r zmmmm&n? * -toe, **oa^t) tv>* 
^t«*«t«»ranT^5*^icttiSbTo«nfsj!iisff 5. -ecD±-e. re & h « © 30 

[0125] 

»RjSiSit*'IH)3n5i, *f J& -fe > If 2 3 2 ©&lSffJi|±"?©iSS#^1'5. 

n £ Btss t -cm o ji*nfe*tits:a#fc^^T k (kas») <b a $ nfc 

! bCDtf-5<h,^^h;Wr t . i ~ r t , k & T <D mm ii I, T X. <D (. 6 ~) j£.<D £ o \Z& tb 

[0126] 
[& 1 ] 



[0127] 
[0128] 

^JAJi/sfHBro^^^ro^^h^rt. p tfl* m&.±>Drftm±<D ( i , j ) © ft fi # 

ft f * » £ , x t . a =i> V t . 0 = J t ft 0 . J*C © < 7 ) 5£ CD «fc 3 . it JR -fe > » 2 
3 2 fc«fc PffittHfltSlkB&trfctto&VSMTOiftttttBe*? c 

[0129] 50 





• • • (6) 
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[ft 2 ] 

ro 

• • ■ (7) 



[0130] 

-roi^cLT, am s nfc^ia^roeB & £ ©^ta^it « &-&tf re«*iBft#*T 

*g s a , dram2 i 4i:s^.ens. 

[0131] 

01 3 <D^y-yZf S 3 5 2 fir i5 T , ^9j££ft;fclflfcIiift©#&T*'i&7-r-5<b, CPU 10 

2iou, ^n-y 2 2 o \zmA$&umm (fem\z\zm&mm) s^n^tt/tu 2 1 6 

ZMQ tat <fc o 5 (Xf?^S 3 6 3 ) . ^i^te^t'J 2 1 T «> S 

TV>S. T3-^2 2 0 fit , ^ JS SB * * <J 2 1 6*St8*lHStlfc<HAKSE««*#K 
LTCPU2 1 0l:g«t5. 
[0132] 

CPU2 1 0 fit , f3-^ 2 2 0*«StifK£nfc<HAigfE1i?$g<l:, DRAM2 1 4 fi: # 
?>nTVifc»l*ili<fe<!:$rJt«fii^-rS (X^<y^S 3 5 4) „ 
[0133] 

Xf-y7S 3 5 4 l;*^Tl^te**^-t©if (Xf'^S 3 5 4 : N ) . CPU2 20 

i o \t rmm~c&&-£/v-vvtzi t^^ft^^ti^f — scmM^^-rmm^^^v. vra 

M 2 2 4 ICf ^.5 (X^>y^"S3 5 5) . 
[0134] 

MV> T , CPU2 1 OB, f^^V'fnVhD - 7 2 2 2 C»L, VRAM 2 2 4 CS 
Ae>nfc»ft£^*-f5«t5t£t&*-r-S (7t«;^S 3 5 6 ) . T^^^l^-f 3>hn- 
5 2 2 2 H, r-fX^lz-f 2 2 6 CfgCi^S^ L, VRAM 2 2 4 ^fflB«SSit 
5 . 

[0135] 

— # , Z.7-v7S 3 5 4\Z$i\,*Tm&1&&tf-$lVfrt% (Xf^S 3 5 4:Y) , C 
PU2 1 0 fit 5 s 3 - ^ 2 2 O&^H^S^tt/t^ 1 6*6, g|E3nfc*A»*- 30 
K Iff & <ttX.i£ftfTlll&0>RXtt£) £SS*ti}b (7t»;^S 3 5 7 ) , DRAM2 14 

m a. z . * v> fii . cpu2 i oans&i*«3)!iL>. dram2 uci^s. 

[0136] 

#C fi: , CPU2 10B. DRAM2 1 4rt©if«©rtT8gt'<tt«SI9JL, *tl\Z 
ttfcf 5 H ft £ file T £ (^f^S 3 5 8 ) . f|{SSnfcH«0lltli, VRAM2 2 
4Cf A5n5. fit, C P U 2 1 0 fit , f/fX5 r l/'fa>hD-7 2 2 2 V 
RAM2 2 4t£#A6nfcHia£^^T3J;5K:Jt7*-r5 (^fy/S 3 5 9 ) . r-f^ 
^l/-f 3>hD-? 2 2 2 fii, ^^X^k-f 2 2 6fi:i9T)fe©«^£f8l', VRAM2 2 4 
Pi © B ft £ * ^ T 5 . 

[0137] 40 

2.2.2 

Misiiootit i&gftffifceart-rsfc*. ffi&Hft£igtiE-r5«^fi:»i&iiiftcD# 
mm m t LTfti&o&m&mm (*&ftj£©{£«) t, d ii*nfc»iKisft* 6»uisn 

fc4$ft£©&@<h£, StMtr6Lft#S&^ro&fi#-gtT5*<h*3*£l89jgL&« 
U T 4# ft j£ © BE fi IC«t »3 -5 

[0138] 

&fc®m&z: t\z$kmfcisft®n*mrzitT & < & 5 \zt z z\ t*i>im-e&z . z<d®& 

, »iK©#IS^ C t IC, ftfit*-S6:-r S ft««t 5 £fij-T«fc V» ©T, HDIH^ 

£fT5MA#££0MTS£i#-ei*S c k3fi:&:-5. 50 
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[0139] 

ze>£5i3.m®.<D®&&\zMisTtti]a2nz>®.m<tvrzm mt: itb, as © # ® <t © <s 
mm&\z&-3^T&!t) &ns»ffi^« s. kt-ch, &ftf8^©as*iii8&ftgc<i'ft 

[0140] 

2. 2. 2. i &&m%z&.mif? zxm 

£©#*£■?«. 4$ g* j£ ^ £ C . *t>ifiV>ft&»4#m^<i:, ^©*K:j£^te©#&^<>:©ISIft 

^^crt K&tt©jfc&©*ftfT *.«r«fc v>©t, «*ft-e. *^ & s a< & si <t s n a is ^ *a 

[0141] 

014C Sift®#©#®ja©J|giS§l0iJft^-r. 
[0142] 

5i*^nfc^!8t^^). ««i^«#m^p ic*B-m«, p &« *>iEv>ffii©**«j&tt 

^6«t>ifiV»»«j«ttWa^P*^»D.*©^ICia^«©4*«J«tt#*^P'rftS. L 20 
fctf-DT. WflljftPlctt. #®j&P L-fc 3 ^©*#. -Tftfctii&f&jSP&tf**!* 
j«P ' H8ljSPS«#tSjSP ' ' t ft*S.£SI# #»^PRtf#l8j&P 

' ' * t t»*»»t*»Maift»j sn*.. :n6 3o«)i»*6iBn&2^oi^oft 

[0143] 

jrSLTfctmjftfcttN (N«2£*_t©3g&) *©«•*« 9l*n. tnt*f*l/TNao 

s»fiii^4^sri5. mmtz, N c 2 «©««***<««> ens . H^ifais ( a 

) Ttt. iS^P! 3 *©tt«J&«§l#*U 3 ^©ilS^SItffi&r/a C 2 (=3) 

(B©A«««t**i»aj^Pi £#A.&nTfr*«. 3 #©*g#ft L ! 2 . L, 3 . L ! 4 £ 

b» l»L, , tl»L, , £ ^frf*** ft 0 , , , tf2tt, Jig *Jt BE \z m V>5 Jt tt 30 

f SttT!Rf{SjfiP i CH (L ! 2 , Ll3» Ll4» #12 3. #14 2. 0 1 4 3 > 

*>4A6ft«. E©J:5KLT##t*j«fcttHW©*C*»*««D«en* (015 (B) 

) . 

[0144] 

SfcBi 6C/TtJ:5i:, 2O0S»oi«iaii Pftftmj&fc**JfctfW-fc«fR£bT|$;fc 
**«fc5fcbT"b«klf». N * © ft # *t §| jfc n T V» * ft & j& tt . N C 2 <H©P^«fflIP*t 

#Ae»ns. ccTrtiii'Pii, tais (a) ic^ts^c^irsT. 3fi»ip, , , 

(=Lj i • L , j • c o s 0 x , j) T25£o 
[0145] 

ZL -5 bTS#®^C<i:^-©i|*IS^@*©»:«1f ffi*t##$n«. ffittlc kfl©tt«jA*tfen 40 

Lfc-*©tt*««*». B¥ffi©«««BT?-*bTV»*a»«a»**KL. -t©-&©lRI^ 
ftfeoTj@A^tiE^fgte«Jt«ftff3.^^«#mj*CfcilS^S««tAaE1f«<!:7jt#^^ 

n * * -& . hi 5 (o ic^-r«t5fc. sip«« (!»-&i$©aeiit*u x«it«5i^©i87 
a w zftm&mm) ACH*itttiir«i (l , , . l , 2 . l , 3 , e , , 2 . © 

, i 3 . 6 i 2 s) C±0»tfttt6tl6»tjS[P , #«© «Stfil« (*«7l/- 

AT#&nfc^lS^1f*) rtfcH**#1t« (L, ! . Lj 2 . L, 3, 9] 1 2 . 9, 
x 3 . 0j 2 3) CiD»ift(J6ft*»ij«P, a»B*>Sn*t>©fcT*. C ti 
«*8rtT4>&< tt> 2 o © Ug # g fit $fi £ . ^n60«»©fttftStAi#aijSP , tp, 

t-c-aufct€r, itm^p, . p, rapg-©!t#&j££*fc-r££ & k E ft 50 
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[0146] 
[0147] 

2. 2. 2. 2 « iSS £ © M & £ » M T 5 # *fe 

£©#&-?«. #g&^^±£it«!-eag.£. *5-rz>ii. &®Wu&m± £ *® SI . 10 
H»»C;*£nsjfi&©«i8£««S;i£fcftSfc«>, 4# IS H 8 6 tl ft to ft 

fc&ffi©Jtifc©*«:fT;ttf<k^©-?, mm?. *oS8«3A^S«!:3n5I^114il>& 
V^aA^fTff^ C £ # T # -5 . 
[0 14 8] 

in (a) \z. ftmmmv>m&&n±<z>%imm*7K'r . 

[0149] 

c ©£5 tc#^j*i^±&ijS^i»5i'7&t5i^nfc«l8<h^s. i«^«#ii^p<t. te©#ii^ 

P ' . P ' "t*»*»»*««tt6n*. 4#®j&P£#t&j&P" ££&.£>8fl 20 

«Jftt©««£#« 6 &v>©-c roj . p t^m^t P ' ' £ * IS K Ml # L 

L 2 «»**©««* 4 ©T T4j £v>5S«fil* *«. &Wl&p\zm 

[0150] 

:5t5;it, M *. ft H l 7 (B) I:^ti5l:, «r * £ r £ fc: , ttottftjA£<z>Mlc 

§i»n««»L l x m«# w T»iR ««i -s »©iia**-r la its c 

"T & fc> ^ . # & P , P ' fcOV>TH, 2#©«*H:::3V>Tra*S:©«lR*« 
ttSI9ft0ia&'&fe'tt£att1llr*&LT##3ns. £fc«fi*/&P ' ' t3 V> T « . 2* 

[0151] 

2. 2. 3 &*M*P«19 
[0152] 
[0153] 

ff$gii o oocpu2 i ott. 01 3£*-rBKJflaicj:98tD&A'£&ifcEi*;0t£ 

@^tlfc*AOt)©T7fcS£*lJBf$nfc»^fC. ROM2 1 2 I: ISM $ tlfc ^ D ^ 7 A t 40 
[0154] 

CPU2 1 OB, l£>1T:3>ha~?2 2 8fcJ8ftktt*RC!>tK3[£iB*'r« (Xf»7*S3 
7 0) „ n c T « , ftiKliilftwiROji^lS^Sfi^-r-S^ttc^s. -fe>-tJ-n>hP-7 
2 2 8tt (<HA«*«lftS&) 2 3 2fc«£©«*«*b. 

. 012 (a) , (b> \z7*LitJ:5iz¥2-t)i'z:tizwiZf.mt>nrzmw.m&\z> 1 «c © 

Jt$:lilfe£fc£cfc5l;:-t:>-tf-fflRAM2 3 0 fctAS^li. 
[0155] 

*5 , » tt -fe > It 2 3 2 *t^#©7^-A^«Efe-C«i0igb»i|iCiiilfe©^0ji*-*ffp» 
^ C lr> T H 1 3fcjR-rttttffl«fl«l 7l'-AWJH-eMS7"r.&£*. 3 7 0 T 50 
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5l«B««)i);07l/-A ( 0!) fc£ 7 W - A (f + 1) ) Ct.©T*5. 
[0156] 

, CPU2 1 211, ROM212iD ISii^D — ? > ) ^l^iUl, 

-ir>t}-fflRAM2 3o»c#^e.nfc*iJSS:ia«S:«?WT2. (Xf«^S37i) . jintct 

> & znftm&mmz&tsmi&m&mmitti&iz. dram2 1 4i;t^eti5. 

[0157] 

cpu2 i ow:. frfc^jtiKiiii««?«f ss* t , ■£^mi&mmmvii8i& t & Jt« v T 

»iK-fe>1J-±-e©»©ll)^&3tJe)* (Xf^S 3 7 2 ) . wCT. »f fcfcftifcSCiIi&«?*T 
Xf 3 7 ltt^nfcf (Sf£ 2 ©tei&Hlft) 0>8?*f*S 

* T & 5 . *V^fgiUC®#^*T«S*«i:tt, 0 1 3 l:*fgijli©Xf7^S 3 5 lTf e 

tutmammi&mm (fg 1 ammmm-z&z. 

[0158] 

> (8) &<D & o \z&Z nz> . 
[0159] 

[ft 3 ] 



( 



r il,a 



\ 



V 



v /l,a 



(a = l, 2, 



k) 



(8) 



10 



20 



[0160] 

, (9) s:»<k3ics^n-5. 

[0161] 
[ft 4 ] 



(0=1. 2, 



, m) 



(9) 



30 



[0162] 

10) 5£ © Jc 5 Ic , h )l r ' t , , a £ # 5 . 

[0163] 
[ft 5 ] 



r. 



i\.a 



(1 0) 



40 



[0164] 

£c:t. ¥frf*»M"*fh^dtt. (i i) jjroi^tasns. 

[0165] 
[ft 6 ] 



d = 



(1 1) 



[0166] 

Sfc. l9IE£&Stt. (12>5(<Z>J:5£a3tl«. 50 
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[0167] 
tfC 7 ] 




cos 0 
sin 0 



- sin 0 
cos 0 



• • -.(12) 



[0168] 



i'l/T, ISn^^n^r',,, „ ( (1 0) St) t, h*r , , , s ((9) 

sc> <t*tb«5bT, < t *>m 3 ^-r-a-r 5 x d . y d . 0©tt£SE*T 

, h;vr , 2 , „ t: l& Vi»-&ir, y§»fti&*iii#ta*# a© t> rotiift t» <t mm io 
•r 

[0169] 

3 \Zi$Yt £ Xt- y 7 S 3 5 4 © 88 80, H t , 01 8 i5 5 X ^ y :/ S 3 7 2 C 
£ » H* H & £ © Jt £ ?t 5 *>©-c&S. tt&8l3te. R8 JB » 81: 0 Ifc £ 3! * ftflffli ffl » JH: 

m ft o m^mm\t. ss$nfc*A©fe©Ts&s^S7&^siE 

•T?>'b©Ta&-5feJe>. JttMIiOifglCfTPCt^IiL^. © fc J& , <& 3 T 
, S®5nfe#«^75^&^?S:<«ht>4^Et±:©#m^^--at--5CtSr*#<hLfcD, ffi 

&7\s-j±iztDrz^TJ&K>&/vtcmtt.wm&m^T&mmntm&&ft-ifc'o. &»ttm 



019 (A) , (B) \Z . a6^7l^-Af(C*3tt-5mi64:H#t. ^©#C©:7^-Af+1 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The fingerprint image taking-in section which captures a fingerprint image, 

The comparator which compares the 1st fingerprint image captured by said fingerprint image taking-in 
section with the 2nd fingerprint image which placed given time amount and was captured by said 
fingerprint image incorporation section after said 1st fingerprint image was captured, 
The image generation section which generates the image which changes based on the comparison result 
of said comparator, 

The display which displays the image generated by said image generation section, 
****** - the information equipment characterized by things. 
[Claim 2] 
In claim 1, 

The focus extract section which extracts the focus of said 1st and 2nd fingerprint images is included, 
Said comparator, 

The location of the focus of said 1st and 2nd fingerprint images is compared, 
Said image generation section, 

Information equipment characterized by generating an image in said 1st and 2nd fingerprint images 
using the migration direction, the travel, and angle of rotation of a location of the corresponding focus. 
[Claim 3] 
In claim 1 or 2, 

The collating section which collates the registration information registered beforehand and said 1st 
fingerprint image is included, 
Said comparator, 

Information equipment characterized by comparing said 1st and 2nd fingerprint images when said 1st 
fingerprint image is judged to be a principal's thing registered into said registration information by said 
collating section. 
[Claim 4] 
In claim 3, 

Said collating section, 

Information equipment characterized by judging whether it is a principal's thing by which said 1st 
fingerprint image was registered into said registration information using the focus of said 1st fingerprint 
image. 
[Claim 5] 
In claim 1, 

The focus extract section which extracts the focus of said 1st fingerprint image at least, 

The collating section which collates the registration information registered beforehand and said 1st 

fingerprint image, 

Implication, 
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Said comparator, 

When said 1st fingerprint image is judged to be a principal's thing registered into said registration 
information by said collating section, said 1st and 2nd fingerprint images are compared, 
Said registration information, 

the die length of two segments which connect the focus concerned, other nearest focus, and other focus 
near the degree corresponding to the focus of a fingerprint image - this - the information containing the 
include angle which two segments make — having 
Said collating section, 

the die length of two segments which connect other focus nearest to the focus of said registration 
information and said 1st fingerprint image, and other focus near the degree — this — the information 
equipment characterized by collating based on the include angle which two segments make. 
[Claim 6] 
In claim 1 , 

The focus extract section which extracts the focus of said 1st fingerprint image at least, 

The collating section which collates the registration information registered beforehand and said 1st 

fingerprint image, 

Implication, 

Said comparator, 

When said 1st fingerprint image is judged to be a principal's thing registered into said registration 
information by said collating section, said 1st and 2nd fingerprint images are compared, 
Said registration information, 

It has the information containing the count to which the segment which connected the focus of a 
fingerprint image crossed the part corresponding to the crest or trough of a fingerprint among these 
fingerprint images, 
Said collating section, 

Information equipment characterized by collating based on said registration information and the count to 
which the segment which connected the focus of said 1st fingerprint image crossed the part 
corresponding to the crest or trough of a fingerprint among said 1st fingerprint image. 
[Claim 7] 

In claim 3 thru/or either of 6, 
Said focus, 

Information equipment characterized by including at least one of the branch point of the ridgeline 
corresponding to the crest of a fingerprint, and endpoints. 
[Claim 8] 

In claim 1 thru/or either of 7, 

Said fingerprint image taking-in section, 

The frequency when capturing said 1st fingerprint image at least, when capturing a fingerprint image 
periodically is information equipment characterized by being lower than the frequency when capturing 
said 2nd fingerprint image. 
[Claim 9] 

In claim 1 thru/or either of 7, 

Said fingerprint image taking-in section, 

It has a detection side for capturing a fingerprint image, 

The finger for taking in shifts to the fast mode which operates on the 1st frequency in this detection side 
at the time of contact ******, 

Information equipment characterized by shifting to the slow mode which operates on the 2nd frequency 
lower than said 1st frequency when the finger for taking in does not touch said detection side. 
[Claim 10] 

In claim 1 thru/or either of 9, 
Said image generation section, 

Information equipment characterized by generating the image by which scrolling control was carried out 
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based on the comparison result of said comparator. 
[Claim 11] 

In claim 1 thru/or either of 9, 
Said image generation section, 

Information equipment characterized by generating the image to which the pointer was moved based on 
the comparison result of said comparator. 
[Claim 12] 

The fingerprint image taking-in section which captures a fingerprint image, 

The comparator which compares the focus of the 2nd fingerprint image which placed given time amount 
and was captured by said fingerprint image incorporation section after the focus of the 1st fingerprint 
image captured by said fingerprint image taking-in section and said 1st fingerprint image are captured, 
The image generation section which generates the image which scrolling or a pointer moved based on 
the comparison result of said comparator, 

The display which displays the image generated by said image generation section, 
*****♦-. the information equipment characterized by things. 
[Claim 13] 

The fingerprint image taking-in section which captures a fingerprint image, 

The comparator which compares the focus of the 2nd fingerprint image which placed given time amount 
and was captured by said fingerprint image incorporation section after the focus of the 1st fingerprint 
image captured by said fingerprint image taking-in section and said 1st fingerprint image are captured, 
Implication, 

Information equipment characterized by controlling the function based on the comparison result of said 

comparator. 

[Claim 14] 

The fingerprint image taking-in section which captures a fingerprint image, 

The collating section which collates the registration information registered beforehand and the 1st 

fingerprint image captured by said fingerprint image taking-in section, 

The comparator which compares the focus of the 2nd fingerprint image which placed given time amount 
and was captured by said fingerprint image incorporation section after the focus of the 1st fingerprint 
image captured by said fingerprint image taking-in section and said 1st fingerprint image are captured 
when said 1st fingerprint image is judged to be a principal's thing registered into said registration 
information by said collating section, 
Implication, 

Information equipment characterized by controlling the function based on the comparison result of said 

comparator. 

[Claim 15] 

It is the display-control approach of performing the display control of a display using the captured 
fingerprint image, 

After capturing the 1st fingerprint image, given time amount is placed and the 2nd fingerprint image is 
captured, 

Said 1st and 2nd fingerprint images are compared, 

The display-control approach characterized by changing a display image based on the comparison result 
of said 1st and 2nd fingerprint images. 
[Claim 16] 
In claim 15, 

The focus of said 1st and 2nd fingerprint images is extracted, 

The display-control approach characterized by changing an image in said 1st and 2nd fingerprint images 
using the migration direction, the travel, and angle of rotation of a location of the corresponding focus. 
[Claim 17] 
In claim 15 or 16, 

The registration information registered beforehand and said 1st fingerprint image are collated, 
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The display-control approach characterized by comparing said 1st and 2nd fingerprint images when said 
1st fingerprint image is judged to be a principal's thing registered into said registration information. 
[Claim 18] 
In claim 17, 

The display-control approach characterized by judging whether it is a principal's thing by which said 1st 
fingerprint image was registered into said registration information using the focus of said 1st fingerprint 
image. 
[Claim 19] 
In claim 15, 

The focus of said 1st fingerprint image is extracted at least, 

The registration information registered beforehand and said 1st fingerprint image are collated, 
When said 1st fingerprint image is judged to be a principal's thing registered into said registration 
information, said 1st and 2nd fingerprint images are compared, 
Said registration information, 

the die length of two segments which connect the focus concerned, other nearest focus, and other focus 
near the degree corresponding to the focus of a fingerprint image ~ this the information containing the 
include angle which two segments make — having 

the die length of two segments which connect other focus nearest to the focus of said registration 
information and said 1st fingerprint image, and other focus near the degree - this - the display-control 
approach characterized by collating based on the include angle which two segments make. 
[Claim 20] 
In claim 15, 

The focus of said 1st fingerprint image is extracted at least, 

The registration information registered beforehand and said 1st fingerprint image are collated, 
Said registration information, 

It has the information containing the count to which the segment which connected the focus of a 
fingerprint image crossed the part corresponding to the crest or trough of a fingerprint among these 
fingerprint images, 

The display-control approach characterized by collating based on said registration information and the 
count to which the segment which connected the focus of said 1st fingerprint image crossed the part 
corresponding to the crest or trough of a fingerprint among said 1st fingerprint image. 
[Claim 21] 

In claim 15 thru/or either of 20, 
Said focus, 

The display-control approach characterized by including at least one of the branch point of the ridgeline 
corresponding to the crest of a fingerprint, and endpoints. 
[Claim 22] 

In claim 15 thru/or either of 21, 

The frequency when capturing said 1st fingerprint image at least, when a fingerprint image is captured 
periodically is the display-control approach characterized by being lower than the frequency when 
capturing said 2nd fingerprint image. 
[Claim 23] 

In claim 15 thru/or either of 21, 

The display-control approach characterized by shifting to the slow mode which operates on the 2nd 
frequency lower than said 1st frequency when the finger for taking in shifts to the fast mode which 
operates on the 1st frequency at the time of contact ****** and the finger for taking in does not touch 
the detection side for capturing a fingerprint image in said detection side. 
[Claim 24] 

In claim 15 thru/or either of 23, 

The display-control approach characterized by generating the image by which scrolling control was 
carried out based on said comparison result. 
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[Claim 25] 

In claim 13 thru/or either of 23, 

The display-control approach characterized by generating the image to which the pointer was moved 
based on said comparison result. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the information equipment and the display-control approach of having a 

display. 

[0002] 

[Description of the Prior Art] 

With the information equipment which has a display, the location on a menu screen is specified, or the 
pointer on a screen is moved, and various control (actuation) is performed. Such control lead can be 
performed on the panel which has the conductor arranged in the shape of a matrix using the ability to 
pinpoint a coordinate location using the input indicator which has a tuning circuit (for example, patent 
reference 1 reference). In this case, the location specified as any two conductors on the panel with the 
electrical potential difference which produces a current by magnetic association with the tuning circuit 
in a sink and an input indicator and a conductor about the direction of X or the direction of Y arranged 
in the shape of a matrix is pinpointed. In this way, information equipment is controlled by making the 
pinpointed location into directions information. 
[0003] 

[Patent reference 1] 

JP,7-134630,A 

[0004] 

[Problem(s) to be Solved by the Invention] 

By the way, pocket mold information machines and equipment (a wide sense information equipment), 
such as an IC card, a personal Personal Digital Assistant (it abbreviates to PDA below Personal Digital 
Assistance:.), a personal computer, and a cellular phone, are used by the advance of an integration 
technique, mounting technology, etc. In such information machines and equipment, since importance is 
attached to portability, the formation of small lightweight and low-power-ization are needed. 
[0005] 

However, long duration actuation according to a dc-battery with the information machines and 
equipment using the input device indicated by the patent reference 1 is difficult. Moreover, since it is 
necessary to use an input indicator, the formation of small lightweight is difficult. Therefore, it is 
difficult to mount application **** in pocket mold information machines and equipment for the input 
unit indicated by the patent reference 1. 
[0006] 

On the other hand, the information on an individual proper is treated by the so-called information 
society in pocket mold information machines and equipment. Therefore, the need for the security 
protection in these pocket mold information machines and equipment is increasing, therefore, the 
principal attested in pocket mold information machines and equipment ~ it is desirable to constitute 
from except so that control lead may not be made, and to raise security-protection nature. 
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[0007] 

This invention is made in view of the above technical technical problems, and the place made into the 
object is to offer the information equipment and the display-control approach of carrying out the display 
control of a display to high degree of accuracy with a simple configuration. 
[0008] 

Moreover, other objects of this invention are to offer the information equipment and the display-control 
approach of performing the display control of a display while raising security-protection nature. 
[0009] 

[Means for Solving the Problem] 

The fingerprint image taking-in section in which this invention captures a fingerprint image in order to 
solve the above-mentioned technical problem, The comparator which compares the 1st fingerprint image 
captured by said fingerprint image taking-in section with the 2nd fingerprint image which placed given 
time amount and was captured by said fingerprint image incorporation section after said 1st fingerprint 
image was captured, It is related to the information equipment containing the image generation section 
which generates the image which changes based on the comparison result of said comparator, and the 
display which displays the image generated by said image generation section. 
[0010] 

the 1st fingerprint image captured by the fingerprint image taking-in section in this invention — this -- 
after the 1st fingerprint image is captured, the 2nd fingerprint image which placed given time amount 
and was captured by the fingerprint image incorporation section is compared, and the image which 
changes based on this comparison result is displayed on a display. Therefore, when the 1st and 2nd 
fingerprint images belong to others, it can come avoid changing an image. Malfunctioning by this, when 
things other than a finger are incorporated as an image is lost, and the display control of an image can be 
performed now as an intention of an operator. Moreover, it can prevent that information flows out by 
actuation of others who cannot match the 1st and 2nd fingerprint images. With the information 
equipment furthermore applied to this invention, since it is not necessary to form the scroll device and 
pointing device of a display screen separately, miniaturization of equipment and enlargement of a 
display can be attained. When the information equipment concerning especially this invention is applied 
to highly efficient card mold information equipments, such as an IC card and a smart card, it has the 
effectiveness of space-saving-izing. 
[0011] 

Moreover, with the information equipment concerning this invention, including the focus extract section 
which extracts the focus of said 1st and 2nd fingerprint images, said comparator compares the location 
of the focus of said 1st and 2nd fingerprint images, and said image generation section can generate an 
image in said 1st and 2nd fingerprint images using the migration direction, the travel, and angle of 
rotation of a location of the corresponding focus. 
[0012] 

He is trying to change an image in this invention using the focus which extracted and extracted the focus 
of a fingerprint image. Therefore, the amount of information which should be measured in comparison 
processing of a fingerprint image can be reduced substantially, and a processing load can be mitigated. 
And it can contribute also to the miniaturization of information equipment. 
[0013] 

Moreover, with the information equipment concerning this invention, when said 1st fingerprint image is 
judged to be a principal's thing by which said comparator was registered into said registration 
information by said collating section including the collating section which collates the registration 
information registered beforehand and said 1st fingerprint image, said 1st and 2nd fingerprint images 
can be compared. 
[0014] 

the 1st fingerprint image captured in this invention - registration information collating — this — the 
time of the 1st fingerprint image being judged to be a principal's thing registered into registration 
information - this - he is trying to change a display image as compared with the 2nd fingerprint image 
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using the 1st fingerprint image Therefore, it is applicable to the application as which high security- 
protection nature, such as a credit card and an ATM card, is required. And since a fingerprint image can 
be strictly scrutinized and attested in the case of collating, by comparison processing with the 2nd 
subsequent fingerprint image, rough comparison processing (for example, about 50% of collating 
processing of a point of agreement) can be managed. The information equipment in which a display 
control is highly precise and possible can be offered without covering a processing load maintaining 
high security-protection nature, since comparison processing can be simplified, while a processing load 
is applied by this, since a motion of a fingerprint image is followed. 
[0015] 

Moreover, with the information equipment concerning this invention, said collating section can judge 
whether it is a principal's thing by which said 1st fingerprint image was registered into said registration 
information using the focus of said 1st fingerprint image. 
[0016] 

In this invention, since it was made to collate using the focus of a fingerprint image, the amount of 
information which should be measured in collating processing of a fingerprint image can be reduced 
substantially, and a processing load can be mitigated. 
[0017] 

Moreover, the focus extract section which extracts the focus of said 1st fingerprint image at least with 
the information equipment concerning this invention, The collating section which collates the 
registration information registered beforehand and said 1st fingerprint image is included. Said 
comparator When said 1st fingerprint image is judged to be a principal's thing registered into said 
registration information by said collating section, said 1st and 2nd fingerprint images are compared. 
Said registration information The die length of two segments which connect the focus concerned, other 
nearest focus, and other focus near the degree corresponding to the focus of a fingerprint image, this ~ 
the die length of two segments which have the information containing the include angle which two 
segments make, and connect other focus with said collating section nearest to the focus of said 
registration information and said 1st fingerprint image, and other focus near the degree — this — it can 
collate based on the include angle which two segments make. 
[0018] 

the die length of two segments which connect the focus concerned, other nearest focus, and other focus 
near the degree for every focus in this invention - this - the information containing the include angle 
which two segments make can be matched. Therefore, while the amount of information matched with 
the focus of a fingerprint image is reducible, the loads of the collating processing using the information 
concerned are substantially reducible. 
[0019] 

Moreover, the focus extract section which extracts the focus of said 1 st fingerprint image at least with 
the information equipment concerning this invention, The collating section which collates the 
registration information registered beforehand and said 1st fingerprint image is included. Said 
comparator When said 1st fingerprint image is judged to be a principal's thing registered into said 
registration information by said collating section, said 1st and 2nd fingerprint images are compared. 
Said registration information It has the information containing the count to which the segment which 
connected the focus of a fingerprint image crossed the part corresponding to the crest or trough of a 
fingerprint among these fingerprint images. Said collating section Said registration information and the 
segment which connected the focus of said 1st fingerprint image can collate based on the count which 
crossed the part corresponding to the crest or trough of a fingerprint among said 1st fingerprint image. 
[0020] 

In this invention, the segment which connected the focus of a fingerprint image was made to collate 
using the count which crossed the part corresponding to the crest or trough of a fingerprint among the 
fingerprint images concerned for every focus. Therefore, while the amount of information matched with 
the focus of a fingerprint image is reducible, the loads of the collating processing using the information 
concerned are substantially reducible. 
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[0021] 

Moreover, with the information equipment concerning this invention, said focus can contain at least one 

of the branch point of the ridgeline corresponding to the crest of a fingerprint, and endpoints. 

[0022] 

According to this invention, by the more general image processing, since the focus can be extracted 
from a fingerprint image, authentication of a fingerprint image or comparative processing can be 
simplified. 
[0023] 

Moreover, when said fingerprint image taking-in section captures a fingerprint image periodically with 
the information equipment concerning this invention, the frequency when capturing said 1st fingerprint 
image at least may be lower than the frequency when capturing said 2nd fingerprint image. 
[0024] 

In this invention, when capturing the 1st fingerprint image, an incorporation frequency (frame 
frequency) is made low, and when capturing the 2nd fingerprint image, it is made to perform control 
which makes an incorporation frequency high. Therefore, since a motion of a fingerprint image is 
followed, only when it is necessary to capture a fingerprint image at a high speed, a frequency can be 
made high, other than this, a frequency can be then made low, and useless power consumption can be 
reduced now. 
[0025] 

Moreover, with the information equipment concerning this invention, said fingerprint image taking-in 
section has a detection side for capturing a fingerprint image, and when the finger for taking in shifts to 
the fast mode which operates on the 1st frequency at the time of contact ****** and the finger for taking 
in does not touch this detection side in said detection side, it can shift to the slow mode which operates 
on the 2nd frequency lower than said 1st frequency. 
[0026] 

In this invention, since it can shift to fast mode and can be made to shift to a slow mode then other than 
this only when it is necessary to capture a fingerprint image, useless power consumption can be reduced. 

[0027] 

Moreover, with the information equipment concerning this invention, said image generation section can 
generate the image by which scrolling control was carried out based on the comparison result of said 
comparator. 
[0028] 

Moreover, with the information equipment concerning this invention, said image generation section can 
generate the image to which the pointer was moved based on the comparison result of said comparator. 
[0029] 

According to this invention, even if it is the case that an operating space is larger than the viewing area 
of a display, it is possible to realize space-saving-ization of the information equipment which maintained 
security-protection nature. 
[0030] 

Moreover, the fingerprint image taking-in section in which this invention captures a fingerprint image 
and the focus of the 1st fingerprint image incorporated by said fingerprint image taking-in section, The 
comparator which compares the focus of the 2nd fingerprint image which placed given time amount and 
was captured by said fingerprint image incorporation section after said 1st fingerprint image is captured, 
It is related to the information equipment containing the image generation section which generates the 
image which scrolling or a pointer moved based on the comparison result of said comparator, and the 
display which displays the image generated by said image generation section. 
[0031] 

Moreover, this invention is related to the information equipment by which the function is controlled 
based on the comparison result of said comparator including the comparator which compares the focus 
of the 2nd fingerprint image which placed given time amount and was captured by said fingerprint 
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image incorporation section, after the fingerprint image taking-in section which captures a fingerprint 
image, the focus of the 1st fingerprint image captured by said fingerprint image taking-in section, and 
said 1st fingerprint image are captured. 
[0032] 

Moreover, the fingerprint image taking-in section in which this invention captures a fingerprint image 
and registration information with which it registered beforehand, The collating section which collates 
the 1st fingerprint image captured by said fingerprint image taking-in section, The focus of the 1st 
fingerprint image captured by said fingerprint image taking-in section when said 1st fingerprint image 
was judged to be a principal's thing registered into said registration information by said collating section, 
After said 1st fingerprint image is captured, it is related to the information equipment by which the 
function is controlled based on the comparison result of said comparator including the comparator which 
compares the focus of the 2nd fingerprint image which placed given time amount and was captured by 
said fingerprint image incorporation section. 
[0033] 

According to this invention, by change (for example, migration of a location) of the focus of a 
fingerprint image, since the function of equipment can be changed, the operability of the information 
equipment multi-fiinctionalized more can be raised. 
[0034] 

Moreover, this invention is the display-control approach of performing the display control of a display 
using the captured fingerprint image, after it captures the 1st fingerprint image, it places given time 
amount, captures the 2nd fingerprint image, compares said 1st and 2nd fingerprint images, and is related 
to the display-control approach of changing a display image based on the comparison result of said 1st 
and 2nd fingerprint images. 
[0035] 

Moreover, the display-control approach concerning this invention can extract the focus of said 1st and 
2nd fingerprint images, and can change an image in said 1st and 2nd fingerprint images using the 
migration direction, the travel, and angle of rotation of a location of the corresponding focus. 
[0036] 

Moreover, the display-control approach concerning this invention collates the registration information 
registered beforehand and said 1st fingerprint image, and when said 1st fingerprint image is judged to be 
a principal's thing registered into said registration information, it can compare said 1st and 2nd 
fingerprint images. 
[0037] 

Moreover, the display-control approach concerning this invention can judge whether it is a principal's 
thing by which said 1st fingerprint image was registered into said registration information using the 
focus of said 1st fingerprint image. 
[0038] 

Moreover, the registration information which the display-control approach concerning this invention 
extracted the focus of said 1st fingerprint image at least, and was registered beforehand, Said 1st 
fingerprint image is collated, and when said 1st fingerprint image is judged to be a principal's thing 
registered into said registration information, said 1st and 2nd fingerprint images are compared. Said 
registration information The die length of two segments which connect the focus concerned, other 
nearest focus, and other focus near the degree corresponding to the focus of a fingerprint image, this — 
the die length of two segments which have the information containing the include angle which two 
segments make, and connect other focus nearest to the focus of said registration information and said 1st 
fingerprint image, and other focus near the degree - this ~ it can collate based on the include angle 
which two segments make. 
[0039] 

The display-control approach concerning this invention extracts the focus of said 1st fingerprint image at 
least, and collates the registration information registered beforehand and said 1st fingerprint image. 
Moreover, said registration information It has the information containing the count to which the segment 
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which connected the focus of a fingerprint image crossed the part corresponding to the crest or trough of 
a fingerprint among these fingerprint images. Said registration information, The segment which 
connected the focus of said 1st fingerprint image can collate based on the count which crossed the part 
corresponding to the crest or trough of a fingerprint among said 1st fingerprint image. 
[0040] 

Moreover, as for the display-control approach concerning this invention, said focus can contain at least 
one of the branch point of the ridgeline corresponding to the crest of a fingerprint, and endpoints. 
[0041] 

Moreover, a frequency when a fingerprint image is captured periodically, in case the display-control 
approach concerning this invention captures said 1st fingerprint image at least may be lower than the 
frequency when capturing said 2nd fingerprint image. 
[0042] 

Moreover, the display-control approach concerning this invention can shift to the slow mode which 
operates on the 2nd frequency lower than said 1st frequency, when the finger for taking in shifts to the 
fast mode which operates on the 1st frequency at the time of contact ****** and the finger for taking in 
does not touch the detection side for capturing a fingerprint image in said detection side. 
[0043] 

Moreover, the image with which scrolling control of the display-control approach concerning this 

invention was carried out based on said comparison result may be generated. 

[0044] 

Moreover, the image to which the display-control approach concerning this invention moved the pointer 

based on said comparison result may be generated. 

[0045] 

[Embodiment of the Invention] 

Hereafter, the gestalt of suitable operation of this invention is explained to a detail using a drawing. In 
addition, the gestalt of the operation explained below does not limit unfairly the content of this invention 
indicated by the claim. Moreover, not all the configurations of being explained below are necessarily the 
requirements for an indispensable configuration of this invention. 
[0046] 

1. Information Equipment 

The outline of an example of the configuration of information equipment is shown in drawing 1 . 
[0047] 

This operation gestalt is related with the information equipment which has a personal authentication 
function and an information-display function. As such information equipment, functional maintenance 
of a personal computer (PC), a personal Personal Digital Assistant (Personal Digital Assistant:PDA), an 
IC card, a cellular phone, etc. is important, and has the information-display sections, such as a display. 
Information equipment is applicable to the IC card containing an integrated circuit (IC) as pocket mold 
information machines and equipment here. An IC card is used as various cards, such as a credit card and 
an ATM card. 
[0048] 

Information equipment 10 may also contain the focus extract section 60 further including the fingerprint 
image taking-in section 20, a comparator 30, the image generation section 40, and a display 50. 
[0049] 

The fingerprint image taking-in section 20 captures the image of the fingerprint of the operator (user) of 
information equipment 10. The fingerprint image taking-in section 20 may be constituted for the 
business which can capture a fingerprint image now twice [ at least ], for example, captures a fingerprint 
image repeatedly on a given frequency. The fingerprint sensor which performs fingerprint detection by 
various methods as such the fingerprint image taking-in section 20 can be used. When it takes into 
consideration that information equipment 10 applies to pocket mold information machines and 
equipment, as for a fingerprint sensor, it is desirable that it is small. 
[0050] 
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the fingerprint image captured by the fingerprint image taking-in section 20 — the 1st fingerprint image - 
- carrying out — this ~ when the fingerprint image which placed given time amount and was captured 
again is used as the 2nd fingerprint image after capturing the 1st fingerprint image, a comparator 30 
compares the 1st and 2nd fingerprint images. A comparator 30 detects a gap of the 2nd fingerprint image 
etc. as for example, the migration direction, a travel, and angle of rotation on the basis of the 1st 
fingerprint image. 
[0051] 

The image generation section 40 generates the information on the image displayed on a display 50. The 
image generation section 40 can generate now the information on the image which was made to reflect 
the comparison result (detection result) of a comparator 30, and was changed in that case. For example, 
the information displayed on a display 50 according to a motion of a finger is scrolled, or the pointer 
(arrow head) currently displayed on the display 50 is moved. Such a comparator 30 and the image 
generation section 40 are realizable with the microcomputer which performs the given program stored in 
memory, DSP, exclusive IC chip, etc. 
[0052] 

A display 50 performs the display based on the information on the image generated by the image 
generation section 40. A liquid crystal panel can be used as a display 50. In this case, a display 50 will 
be driven on the electrical potential difference corresponding to the information on an image by the 
liquid crystal actuation circuit which is not illustrated. 
[0053] 

With information equipment 10, since the processing load in a comparator 30 is mitigated, the focus of a 
fingerprint image can be extracted, and migration of a fingerprint image etc. can be detected based on 
this focus. For this reason, information equipment 10 can contain the focus extract section 60. The focus 
extract section 60 can detect the ridgeline (the part of a crest, heights) of a fingerprint image, and can 
ask now for a branched part and the part which carries out termination. 
[0054] 

An example of the focus of a fingerprint is shown in drawing 2 (A) and (B). 
[0055] 

Drawing 2 (A) shows an example of the branch point of a fingerprint. Drawing 2 (B) shows an example 
of the endpoint of a fingerprint. As for the fingerprint image captured in the fingerprint image taking-in 
section 20, the branch point of a fingerprint is extracted in the focus extract section 60. The fingerprint 
image expresses with drawing 2 (A) and (B) the gestalt of the ridgeline which is the heights of a 
fingerprint. The branch point of a fingerprint is a part to which the ridgeline of a fingerprint branches to 
two or more ridgelines here. Moreover, the endpoint of a fingerprint is a part in which the ridgeline of a 
fingerprint carries out termination. 
[0056] 

Since the gestalt of a fingerprint does not become the same, distribution of the branch point or an 
endpoint also changes with individuals. Therefore, since what is necessary is to compare only 
distribution of the branch point or the endpoint for which it asked if it can ask for the branch point or the 
endpoint of a fingerprint image, the amount of information which should be measured decreases and the 
load of comparison processing can be mitigated. 
[0057] 

In drawing 1 , a comparator 30 compares distribution of the focus including the 1st and 2nd branch 
points and endpoints of a fingerprint image, and asks for parallel displacement distance, the migration 
direction, passing speed, and angle of rotation from a gap of the location of the corresponding focus. The 
image generation section 40 generates the image which performed scrolling of the image which should 
be displayed, or migration of a pointer corresponding to the parallel displacement distance found in the 
comparator 30, the migration direction, passing speed, and angle of rotation. A display 50 displays the 
image which was changed in the image generation section 40 corresponding to the comparison result of 
a comparator 30, and was generated. 
[0058] 
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An example of a display control is shown in drawing 3 (A) and (B). 
[0059] 

Drawing 3 (A) shows scrolling of an image typically. When the image of a viewing area 72 is displayed 
by the display 50 in the display information 70 which should be displayed, the image of a viewing area 
74 to which the viewing area was moved corresponding to migration of the focus to which two 
fingerprint images mentioned above correspond is newly displayed. 
[0060] 

Drawing 3 (B) shows migration of a pointer typically. The pointer 82 displayed in the viewing area 80 
of a display 50 moves corresponding to migration of the focus to which two fingerprint images 
mentioned above correspond, and the image of a pointer 84 is newly displayed. 
[0061] 

Thus, in the information equipment 10 containing the fingerprint image taking-in section 20 and a 
display 50, since the focus of the fingerprint image captured twice [ at least ] in the fingerprint image 
taking-in section 20 is extracted, respectively and migration of this focus was made to perform display 
controls, such as scrolling control of a display 50, or pointer control, with a simple configuration, 
malfunction can be avoided and the display control of the display which mitigates a processing load can 
be performed. Moreover, since migration of a fingerprint image performs a display control, it is highly 
precise and a display control can be performed. 
[0062] 

In the information equipment shown in drawing 1 , since a display control cannot be performed when 
matching of the focus cannot be performed, malfunction can be prevented. However, after attesting an 
operator using the fingerprint image more ideally captured in the fingerprint image taking-in section 20, 
it is desirable to perform an above-mentioned display control. By carrying out like this, it is applicable 
to the IC card with which high security-protection nature, such as a credit card and an ATM card, is 
demanded. 
[0063] 

The outline of an example of the configuration of the information equipment which attests an operator to 

drawing 4 is shown. 

[0064] 

The same sign is given to the same part as the information equipment 10 shown in drawing 1 here, and 

explanation is omitted suitably. 

[0065] 

In information equipment 100, the fingerprint image captured in the fingerprint image taking-in section 
20 is used in the collating section 1 10. The collating section 110 collates whether it is a principal's thing 
into which the captured fingerprint image was registered as compared with the registration information 
120 registered beforehand. And when the fingerprint image captured in the collating section 1 10 is 
judged to be a principal's thing registered into registration information, the directions which make the 
comparison processing for the display control mentioned above start are performed to a comparator 130. 

[0066] 

The point that a comparator 130 differs from the comparator 30 shown in drawing 1 is a point of 
performing comparison processing on condition that it was attested in the collating section 110. The 
comparison processing in a comparator 130 and a comparator 30 itself is the same. 
[0067] 

In addition, also in the collating section 110, since a processing load is mitigated, the focus of a 
fingerprint image can be used. Therefore, information equipment 100 can contain the focus extract 
section 140. The focus extract section 140 extracts the branch point and the endpoint of a fingerprint 
image like the focus extract section 60. And the information about the focus of a fingerprint image is 
beforehand registered into the registration information 120. The fingerprint image captured by the focus 
of a fingerprint image by carrying out like this can attest with few [ be / it / a principal's thing ] 
processing loads. In addition, in drawing 4 , although the focus extract section 60,140 is shown as 
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another block, it is good also as one block. 
[0068] 

An example of the flow of information equipment 100 of operation is shown in drawing 5 and drawing 
6. 

[0069] 

Fingerprint detection is first performed in the fingerprint image taking-in section 20 (step SI 50), and a 
fingerprint image is captured. Consequently, the fingerprint image for collating (1st fingerprint image) is 
generated (step SI 51). The fingerprint image for collating is used in the collating section 110. 
[0070] 

In the collating section 1 10, the focus of the fingerprint image for collating extracted in the focus extract 
section 140 is collated as compared with the focus of a principal's fingerprint image registered into the 
registration information 120 (steps SI 52 and SI 53). 
[0071] 

As a result of collating, when the fingerprint image for collating is judged not to be a principal's thing 
registered for the registration information 120, (step S153:N) and disable processing (step SI 54) are 
performed, and a series of processings are ended (end). Disable processing can consider displaying a 
purport [ that it cannot attest ] or shifting to a power-source OFF state compulsorily in a display 50 here. 

[0072] 

On the other hand, when the fingerprint image for collating is judged to be a principal's thing registered 
for the registration information 120 in step SI 53 as a result of collating, the location of the focus of (step 
S153:Y) and the fingerprint image for collating used by collating is pinpointed (step SI 55). The location 
of this focus is the coordinate (absolute value) of the focus extracted in the focus extract section 140. 
The location (for example, location in the detection side of a fingerprint sensor) in the coordinate space 
specified in order to capture a fingerprint image in the fingerprint image taking-in section 20 can be used 
for this coordinate. 
[0073] 

Next, fingerprint detection is again performed in the fingerprint image taking-in section 20 (step SI 56), 
and a fingerprint image is captured. Consequently, the fingerprint image for display controls (2nd 
fingerprint image) is generated (step SI 57). The fingerprint image for display controls is used by the 
comparator 130. 
[0074] 

A comparator 130 extracts the focus of the fingerprint image for display controls in the focus extract 
section 60 (step SI 58), and pinpoints the location of the focus of this fingerprint image for display 
controls (step SI 59). And a comparator 130 compares the location of the focus of the fingerprint image 
for collating (1st fingerprint image) with the location of the focus of the fingerprint image for display 
controls (2nd fingerprint image) (step SI 60). More specifically, a comparator 130 searches for the. 
difference in the coordinate of the focus of the fingerprint image [ / on the basis of the coordinate of the 
focus of the fingerprint image for collating ] for display controls as parallel displacement distance, a 
direction, a rate, and angle of rotation (step S161). For this reason, a display control cannot be 
performed when the focus of the fingerprint image for display controls corresponding to the focus of the 
fingerprint image for collating cannot be found out. Therefore, it can prevent malfunction which a 
principal does not mean, and that others operate it instead of a principal. 
[0075] 

Then, based on the parallel displacement distance found at step SI 61, a direction, a rate, and angle of 
rotation, the distance which scrolls, a direction, a rate and angle of rotation or the parallel displacement 
distance of a pointer, a direction, a rate, and angle of rotation are decided (step SI 62), and it displays on 
a display 50 (step S163). 
[0076] 

Next, when it can distinguish and (step SI 64) incorporate whether a fingerprint image is captured and is 
made, it returns to (step S164:Y) and step SI 56, and incorporates as a fingerprint image for display 
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controls again. At this time, the display control of a display 50 can be similarly performed by detecting 
migration of the location of the fingerprint image for display controls captured this time on the basis of 
the location of the focus of the fingerprint image for display controls captured last time. 
[0077] 

On the other hand, when a fingerprint image cannot be captured at step SI 64 (step SI 64: N) and it ends, 
a series of (step S165:Y) processings are ended (end), when not ending, it will return to (step S165:N) 
and step SI 50, and the fingerprint image for collating will be captured again. 
[0078] 

Thus, with information equipment 1 00, fingerprint authentication is performed using the captured 
fingerprint image. And after authentication performs the display control corresponding to a gap of the 
fingerprint image captured again on the basis of the attested fingerprint image. Collating and detection 
of gap are performed using the focus of a fingerprint image in that case. The display control of a display 
can be performed avoiding malfunction and maintaining security-protection nature by carrying out like 
this. 
[0079] 

Below, the information equipment 100 shown in drawing 4 is explained more to a detail. 
[0080] 

2. Example of Detail of Information Equipment 

The block diagram of an example of the detailed configuration of information equipment 100 is shown 

in drawing 7 . 

[0081] 

According to the program memorized by the read-only memory (it abbreviates to ROM below Read 
Only Memory:.) 212 similarly connected to the bus 200, each part is controlled by information 
equipment 100 with the central processing unit (it abbreviates to CPU below Central Prosessing Unit:.) 
210 connected to the bus 200. CPU210 performs various processings by making DRAM (Dynamic 
Random Access Memory)214 as a temporary memory into a working area. In addition, as a temporary 
memory, it is also possible to use SRAM (Static Random Access Memory). 
[0082] 

CPU210 performs read-out and the writing of card information which were memorized by the 
nonvolatile memory 216 as storage for a long period of time. Card information is the high individual 
humanity news (for example, credit balance of a bank etc.) of security-protection nature here. Therefore, 
when writing in nonvolatile memory 216, it enciphers with an encoder (encryption equipment) 218, and 
writes in. Moreover, when reading from nonvolatile memory 216, it decrypts by the decoder (decryption 
equipment) 220 (decryption), and reads. In addition, a flash memory and SRAM can be used as 
nonvolatile memory 216. 
[0083] 

The display controller (display and control section) 222 and VRAM224 are connected to the bus 200. A 
display controller 222 displays an image on a display (display) 226 based on the image data memorized 
by VRAM224. 
[0084] 

Moreover, the sensor controller (individual humanity news doner site control section) 228 and RAM230 
for sensors are connected to the bus 200. The sensor controller 228 detects the irregularity of a 
fingerprint by the fingerprint sensor (an individual humanity news doner site, fingerprint image taking- 
in section) 232, and accumulates the image corresponding to the irregularity of a fingerprint in RAM for 
sensors as a fingerprint image. 
[0085] 

Here, the function of the fingerprint image taking-in section 20 is realized by the fingerprint sensor 232. 
The function of comparators 30 and 130, the image generation section 40, the collating section 1 10, and 
the focus extract section 60,140 is realized by CPU210 which performs the program stored in ROM212. 
The function of a display 50 is realized by the display 226. The registration information 120 is stored in 
ROM212 or nonvolatile memory 216. 
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[0086] 

In addition, this invention is not limited to that by which each element of this invention is realized with 
the device shown in drawing 7 . For example, it is also possible for software not to extract the focus of a 
fingerprint image and to process by hardware, such as a general-purpose chip or an exclusive chip. 
Moreover, you may make it the configuration which can be accessed without minding an encoder 218 
and a decoder 220 to nonvolatile memory 216. In this case, CPU210 performs encryption and a 
decryption and you may make it access nonvolatile memory 216. 
[0087] 

First, when applying such information equipment 100 to an IC card, a suitable fingerprint sensor is 

explained concretely. 

[0088] 

2.1 Configuration of Fingerprint Sensor 

In the fingerprint sensor 232 used as a fingerprint image read station, although there are various methods 
among the detection methods of a fingerprint, if the image of a fingerprint can be read, it will not be 
limited to a method. By using the fingerprint sensor of the electrostatic-capacity detection method 
shown below, the fingerprint sensor 232 can realize space-saving-ization using the conventional 
manufacturing technology, and can merely detect the irregularity of a fingerprint to high degree of 
accuracy. 



In the fingerprint sensor 232, it has M power-source lines (M is two or more integers) 240 and the 
output line 242 of N book (N is two or more integers). The electrostatic-capacity sensing element 244 is 
formed in each intersection of M power-source lines 240 and the output line 242 of N book. The 
electrostatic-capacity sensing element 244 is illustrated as a closed circuit when a finger contacts, and 
has, the variable capacity CF and the signal amplifier (it is written as TFT for signal magnification 
below) 246, for example, the signal magnification MIS mold thin film semiconductor device, which 
changes depending on the concavo-convex pattern of a fingerprint. When the finger does not touch the 
electrostatic-capacity sensing element 244, touch-down one end of variable capacity CF is in an opening 
condition. In addition, about variable capacity CF, it mentions later. 



Each of M power-source lines 240 is connected to the drain D of TFT246 for signal magnification of N 
individual arranged along with the corresponding line. Moreover, each of M power-source lines 240 is 
connected to the common power-source line 252 through each of the M pass gates 250 for power 
sources. That is, the pass gate 250 for power sources is formed with an MIS mold thin film 
semiconductor device, the source S is connected to the power-source line 240, and the drain D is 
connected to the common power-source line 252. the pass gate 250 for power sources and the common 
power-source line 252 of M individual above-mentioned in the power-source selection circuitry 260 — in 
addition, the shift register 262 for power sources is formed. Each gate G of the M pass gates 250 for 
power sources is connected to the output line 264 for power-source selection of the shift register 262 for 
power sources. 
[0092] 

Each of the output line 242 of N book is connected to the source S of M TFT(s)246 for signal 
magnification arranged in accordance with the corresponding train. Moreover, each of the output line 
242 of N book is connected to the common output line 272 through each of the pass gate 270 for output 
signals of N individual. That is, the pass gate 270 for output signals is formed with an MIS mold thin 
film semiconductor device, the drain D is connected to an output line 242, and the source S is connected 
to the common output line 272. In addition to the above-mentioned pass gate 270 for output signals and 
the above-mentioned common output line 272 of N individual, in the output signal selection circuitry 
280, the shift register 282 for output signals is formed. The gate G of the pass gate 270 for output signals 
is connected to the output line 284 for output selections of the shift register 282 for output signals. 
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[0093] 

The sectional view of the electrostatic-capacity sensing element 244 shown in drawing 9 at drawing _8 is 

shown. 

[0094] 

Here, the condition of not being in contact with the finger is illustrated. 
[0095] 

In addition to TFT246 for signal magnification which is an above-mentioned signal amplifier, this 

electrostatic-capacity sensing element 244 has the signal sensing element 248. 

[0096] 

In drawing 9 , the semi-conductor film 291 which has source field 291 A, drain field 291B, and channel 
field 29 1C in the meantime is formed on the insulating layer 290. Gate dielectric film 292 is formed on 
the semi-conductor film 291, and the gate electrode 293 is formed in channel field 29 1C and the field 
which counters on both sides of this gate dielectric film 292. TFT246 for signal magnification consists 
of this semi-conductor film 291, gate dielectric film 292, and a gate electrode 293. In addition, the pass 
gate 250 for power sources and the pass gate 270 for output signals as well as TFT246 for signal 
magnification are formed. 
[0097] 

This TFT246 for signals is covered with the insulator layer 294 between the first passes. On the 
insulator layer 294 between the first passes, the first wiring layer 295 equivalent to the output line 242 
shown in drawing 9 is formed. This first wiring layer 295 is connected to source field 291 A of TFT246 
for signals. 
[0098] 

The first wiring layer 295 is covered with the second interlayer insulation film 296. On this second 
interlayer insulation film 296, the second wiring layer 297 equivalent to the power-source line 240 
shown in drawing 9 is formed. This second wiring layer 297 is connected to drain field 29 IB of TFT246 
for signal magnification. In addition, as different structure from drawing 9 , the second wiring layer 297 
may be formed on the insulator layer 294 between the first passes, and the first wiring layer 295 may be 
formed on the second interlayer insulation film 296. 
[0099] 

On the second interlayer insulation film 296, the capacity detection electrode 298 is formed further, it is 
covered and the capacity detection dielectric film 299 is formed. The capacity detection dielectric film 
299 is located in the maximum front face of the fingerprint sensor 232, and functions also as a protective 
coat, and a finger is contacted by this capacity detection dielectric film 299. The signal sensing element 
248 is constituted by this capacity detection electrode 298 and the capacity detection dielectric film 299. 
[0100] 

Fingerprint detection in the fingerprint sensor 232 is carried out by contacting a finger to the capacity 
detection dielectric film 299 shown in drawing 9 . At drawing 8 , supply voltage was supplied to one 
power-source line 240 chosen among M, and the signal is taken out from the electrostatic-capacity 
sensing element 244 of a MxN individual one by one by detecting the signal at that time from one output 
line 242 chosen among N books. 
[0101] 

Fingerprint detection actuation may be divided roughly and the case where the crest (heights) of (1) 
fingerprint contacts the capacity detection dielectric film 299, and the trough (crevice) of (2) fingerprints 
may counter the capacity detection dielectric film 299. 
[0102] 

(1) When the crest (heights) of a fingerprint contacts the capacity detection dielectric film 299 

The equal circuit of the electrostatic-capacity sensing element 244 in this case is shown in drawing 10 . 

[0103] 

A sign 310 is equivalent to the crest of the fingerprint of the body, and the capacity detection electrode 
298 of drawing 9 and the earth electrode 310 which counters on both sides of a dielectric film 299 are 
formed. Here, supply voltage Vdd is supplied from the common power-source line 242. Sign CT is the 
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transistor capacity of TFT246 for signal magnification, and Sign CD is the capacity between the 

detection electrode 300 and an earth electrode (finger) 310. 

[0104] 

It is here and the dielectric constant of epsilonox and a vacuum is set [ the gate electrode length of 
TFT246 for signal magnification / L (micrometer) and gate electrode width of face / the thickness of W 
(micrometer) and gate dielectric film ] to epsilono for the specific inductive capacity of tox (micrometer) 
and gate dielectric film. At this time, the transistor capacity CT is as follows. 
CT=epsilon o-epsilon ox-L-W/tox 

Moreover, specific inductive capacity of td (micrometer) and a capacity detection dielectric film is set to 
epsilond for the area S of the capacity detection electrode 298 (micrometer2), and the thickness of the 
capacity detection dielectric film 299. At this time, capacity CD is as follows. 
[0105] 

CD=epsilon o-epsilon d-S/td 

In the equal circuit of drawing 10 , the electrical potential difference VGT impressed to the gate of 

TFT246 for signal magnification is expressed with (1) type. 

[0106] 

VGT=Vdd/(l+CD/CT) ... (1) 

If capacity CD is set up more greatly enough than the transistor capacity CT (for example, CD>10xCT), 

the denominator of (1) type becomes infinite and is approximated like (2) types. 

[0107] 

VGT**0 ... (2) 

Consequently, since an electrical potential difference is hardly applied to that gate by TFT246 for signal 
magnification, it will be in an OFF state. Therefore, the current I which flows between the source-drains 
of TFT246 for signal magnification becomes very small. By measuring this current I, it can judge that a 
measurement part is the crest (heights) of a fingerprint pattern. 
[0108] 

(2) When the trough (crevice) of a fingerprint counters the capacity detection dielectric film 299 

The equal circuit of the electrostatic-capacity sensing element 244 in this case is shown in drawing 1 1 . 

[0109] 

A sign 312 is equivalent to the trough of the fingerprint of the body. In this case, in addition to the 
capacity CD shown in drawing 10 , the new capacity CA which uses air as a dielectric is formed 
between a dielectric film 299 and the trough of a fingerprint. 
[0110] 

In the equal circuit of drawing 1 1 , the electrical potential difference VGV impressed to the gate of 

TFT246 for signal magnification is expressed with (3) types. 

[0111] 

V GV =Vdd/ { [1+ (1/C T ) ] XI/ [ (1/C D ) + (1/C A 
) ] } * • • (3) 



If capacity CD is set up more greatly enough than the transistor capacity CT (for example, CD>10xCT), 

(3) types are approximated like (4) types. 

[0112] 

VGV**Vdd/[l+ (CA/CT)] ... (4) 

Furthermore, if transistor capacity CT is made larger enough than the capacity CA formed of the trough 

of a fingerprint (for example, CT>10xCA), (4) types are approximated like (5) types. 

[0113] 

VGV**Vdd ... (5) 

Consequently, since TFT246 for signal magnification requires supply voltage Vdd for that gate, it will 
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be in an ON state. Therefore, the current I which flows between the source-drains of TFT246 for signal 
magnification becomes very large. By measuring this current I, it can judge that a measurement part is 
the trough (crevice) of a fingerprint pattern. 
[0114] 

Thus, the variable capacity CF shown in drawing 8 serves as the sum of capacity CD and capacity CA, 
when the crest of a fingerprint contacts the capacity detection dielectric film 299, it becomes capacity 
CD and the trough of a fingerprint considers as opposite at the capacity detection dielectric film 299, and 
capacity changes according to the irregularity of a fingerprint. By detecting the current based on the 
capacity change according to the irregularity of this fingerprint, the crest or trough of a fingerprint is 
detectable. 
[0115] 

It becomes possible to detect a fingerprint pattern by carrying out the above actuation by time sharing by 
the electrostatic-capacity sensing element 244 of the MxN individual (1 1) (- (M, N)) arranged as shown 
in drawing 12 (A). As more specifically shown in drawing 12 (B), after detecting the irregularity of the 
fingerprint of the 1st line from the electrostatic-capacity sensing element located in (1, 1) in order of the 
electrostatic-capacity sensing element located in (1, N), Next (2 1), as it said that the irregularity of the 
fingerprint of the 2nd line was detected in order of the electrostatic-capacity sensing element located in 
(2, N) from the located electrostatic-capacity sensing element, the irregularity of a fingerprint is detected 
for every pixel one by one to the electrostatic-capacity sensing element located in (M, N). A fingerprint 
image as shown in the result (A), for example, drawing 2 , and (B) can be obtained. 
[0116] 

Here, when using a positive supply for supply voltage Vdd, gate voltage should just form TFT246 for 
signal magnification with the enhancement type n mold transistor to which a drain current does not flow 
near the zero. What is necessary is just to fill 0<Vmin<0.1xVdd, when CD>10xCT is filled and gate 
voltage (the minimum gate voltage) from which the drain current in the transfer characteristics of 
TFT246 for signal magnification serves as the minimum value is set to Vmin. 
[0117] 

When using a negative supply for supply voltage Vdd, gate voltage should just form TFT246 for signal 
magnification with the enhancement type p mold transistor to which a drain current does not flow near 
the zero. What is necessary is just to fill 0.1xVdd<Vmin<0, when CD>10xCT is filled and gate voltage 
(the minimum gate voltage) from which the drain current in the transfer characteristics of TFT246 for 
signal magnification serves as the minimum value is set to Vmin. 
[0118] 

With information equipment 100, the fingerprint sensor 232 of such a configuration can detect a 
fingerprint periodically, and can capture a fingerprint image. As an example, the fingerprint sensor 232 
has the following specifications. 

(a) Size of a fingerprint sensor : 20mmx20mm 

(b) Resolution : 386dpi (304 lines x 304 lines) 

(c) The sampling time of a fingerprint image : 36.97ms 

(d) Frame frequency : 27.05Hz 

(e) Horizontal scanning period : 121.6 microseconds 

(f) Horizontal scan frequency : 8.225kHz 

(g) The selection period per pixel : 400ns 
2.2 Example of Operation 

Below, actuation of each part of information equipment 100 is explained, explaining the example of the 

whole information equipment 100 of operation using a flow chart. 

[0119] 

2.2.1 Authentication Processing 

An example of the authentication flow of information equipment 100 is shown in drawing 13 . 
[0120] 

CPU210 of information equipment 100 performs the following authentication processings according to 
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the program stored in ROM212. 
[0121] 

If a power source is first supplied to the start switch 234 of information equipment 100, a reset signal 
will become active and each part except ROM212 and nonvolatile memory 216 will be initialized. 
[0122] 

If discharge of a reset signal is detected (step S350:Y), CPU210 directs extraction of fingerprint 
information (a wide sense individual humanity news) for the sensor controller 228 (step S351). Here, 
incorporation initiation of a fingerprint image will be directed. The sensor controller 228 emits a 
predetermined signal in the fingerprint sensor (individual humanity news doner site) 232, and reads 
fingerprint information. The fingerprint information read for every pixel as shown in drawing 12 (A) and 
(B) is stored in RAM230 for sensors so that it may become the fingerprint image of one sheet. 
[0123] 

Next, CPU212 reads an image analyzer (routine) from ROM212, and analyzes the fingerprint image 
stored in RAM230 for sensors (step S352). Thereby, the focus of a fingerprint image is extracted and the 
coordinate on the fingerprint sensor of these focus becomes settled. 
[0124] 

As shown in drawing 2 (A) and (B), the branch point and an endpoint are used for the focus of a 
fingerprint image. The extract of the focus performs the image processing which makes a ridgeline (a 
crest, heights) a thin clear curve, after removing the noise of the fingerprint image of one sheet 
accumulated in RAM230 for sensors. When the ridgeline which should be connected essentially is cut in 
that case, processing complemented and connected is performed. Moreover, the branch point and the 
endpoint of a fingerprint image are extracted. 
[0125] 

An extract of the branch point and an endpoint specifies the coordinate on each electrode matrix of the 
fingerprint sensor 232. if the focus of k (k is integer) individual should be extracted here in the 
fingerprint image captured at time of day t - Vector rt and 1- it can set like the following (6) types as a 
coordinate to rt and k. 
[0126] 
[Equation 1] 



fx ^ 



V 



U = 1 , 2, • • • , k) • • • (6) 



[0127] 

Here, xt, alpha, yt, and alpha are coordinates specified with XY shaft which intersects perpendicularly 

mutually on a fingerprint sensor. 

[0128] 

For example, when the vectors rt and beta of the focus of eye beta individual exist in the location of (i, j) 
on a fingerprint sensor matrix, it becomes xt, beta=i, yt, and beta=j and the absolute location in the 
coordinate space for capturing a fingerprint image by the fingerprint sensor 232 can be expressed like 
the following (7) types. 
[0129] 
[Equation 2] 
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[0130] 

Thus, a fingerprint image analysis result including focus information, such as a location (coordinate) of 

the extracted focus, is stored in DRAM214. 

[0131] 

In step S352 of drawing 13 , after the analysis of the captured fingerprint image is completed, it is 
directed that CPU210 takes out personal authentication information (a wide sense registration 
information) from nonvolatile memory 216 to a decoder 220 (step S353). Personal authentication 
information beforehand registered into nonvolatile memory 216 (focus information on a fingerprint.) 
Registration information is enciphered and stored in the wide sense. A decoder 220 decodes the personal 
authentication information by which reading appearance was carried out from nonvolatile memory 216, 
and provides CPU210 with it. 
[0132] 

CPU210 carries out comparison collating of the personal authentication information offered from the 

decoder 220, and the fingerprint image currently stored in DRAM214 (step S354). 

[0133] 

When a collating result is an inequality in step S354 (step S354: N), CPU210 creates the image in which 
the inequality result like the ability "to have not attested" is shown, and stores it in VRAM224 (step 
S355). 
[0134] 

Then, it is directed that CPU210 displays the image stored in VRAM224 to a display controller 222 
(step S356). A display controller 222 emits a predetermined signal on a display 226, and displays the 
image in VRAM224 on it. 
[0135] 

On the other hand, when a collating result is in agreement in step S354 (step S354:Y), through a decoder 
220, from nonvolatile memory 216, CPU210 reads a principal's attested card information (for example, 
balance of a bank deposit etc.) (step S357), and stores it in DRAM214. Or CPU210 exchanges the 
exterior and information and stores them in DRAM214. 
[0136] 

Next, CPU210 sorts out the information which should be displayed among the information in 
DRAM214, and creates the image corresponding to it (step S358). The information on the created image 
is stored in VRAM224. And it is directed that CPU210 displays the image stored in VRAM224 to a 
display controller 222 (step S359). A display controller 222 emits a predetermined signal on a display 
226, and displays the image in VRAM224 on it. 
[0137] 

2.2.2 Collating Approach 

With information equipment 100, in order to mitigate a processing load, when attesting a fingerprint 
image, the focus of a fingerprint image is used. There is the approach of repeating and inspecting 
whether the location of each point is in agreement, shifting mutually the focus information on a 
fingerprint (location of the focus) and the location of the focus extracted from the captured fingerprint 
image as personal authentication information by which reading appearance was carried out from 
nonvolatile memory 216, and collating by arrangement (distribution) of the focus as the collating 
approach, for example. 
[0138] 

Moreover, it is also possible to give the information evaluated for every focus. In this case, since what is 
necessary is just to distinguish whether a numeric value is in agreement for every focus of a fingerprint, 
the processing load which performs repeat collating can be mitigated more. 
[0139] 

There is a numeric value calculated as evaluated information which is added to the focus of such a 
fingerprint based on physical relationship with other focus. Below, the case where the connection 
relation of each focus is evaluated, and the case where the relation between the segment which connects 
each focus, and the ridgeline of a fingerprint image is evaluated are explained. 
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[0140] 

2.2.2.1 How to Evaluate Connection Relation 

Between other nearest focus and other focus near that degree is connected with this approach in a 
straight line for every focus, respectively. If it does so, since it will be in the condition that two or more 
segments were lengthened at each focus, the die length and the include angle of a segment can be given 
as numerical information for every focus. Therefore, since what is necessary is to perform only a 
numerical comparison for every focus when collating with the registered registration information which 
has numerical information for every focus beforehand similarly, it is complicated and few processing 
loads can perform collating processing for which strictness is needed. 
[0141] 

The example of connection of the focus of a fingerprint image is shown in drawing 14 . 
[0142] 

Here, the branch point is made into the focus as an example. Thus, it will be in the condition that two or 
more segments were lengthened for every focus. For example, if its attention is paid to Focus P, other 
nearest focus will be focus P f from Focus P, and other focus near the degree will be focus P". Moreover, 
the nearest focus is focus P' from focus P ,M , and other focus near the degree is Focus P. therefore - the 
focus P --**** the focus - P - an origin - ** - having carried out - three - a ** - a segment -- 
namely, - the focus - P - and - the focus - P - ' - connecting - a segment - the focus -- P - and - 
the focus - P - 1 - ' - connecting -- a segment - the focus - P -- and - the focus - P - 1 - ' - ' - 
connecting - a segment - relating having . Numerical information including the include angle which 
two segments chosen from these three segments make, and each segment length will be added to each 
point. 
[0143] 

In this way, the connection of N (N is two or more integers) book is drawn by each focus, and the 
segment length information on N individual is given corresponding to it. Simultaneously, the include- 
angle information on two NC is defined. For example, in drawing 15 (A), three connection is drawn 
with the focus PI as the starting point, and three segment length information and the include-angle 
information on 3C2 (= 3) individual are given to the focus PL Three segments are set to L12, L13, and 
L14, and if the include angle which segment Lli and segment Llj make is described as thetalij, (L12, 
L13, L14, thetal23, thetal42, thetal43) will be given to the focus PI as fingerprint information used for 
collating or a comparison. Thus, the numerical group of a proper is assigned to each focus ( drawing 15 

(B)). 
[0144] 

Moreover, you may make it give the inner product value IP of two segments as information matched 
with the focus, as shown in drawing 16 . The inner product value IP of two NC is given to the focus by 
which the segment of N book is lengthened. The inner product values IP are three IPlij(s) (=L1 i-Lij- 
costhetalij) here, when shown in drawing 1 5 (A). 
[0145] 

In this way, the numerical information of each focus and its focus proper is given. If there is the k focus 
in a fingerprint, it will correspond and k numerical information will be acquired, the case where collate a 
fingerprint or it compares — such a group - numerical information verifies whether it is in agreement in 
a predetermined error range, and performs personal authentication and a finger location comparison with 
the rate of the coincidence. For example, when segment length information and include-angle 
information are given to the focus, as shown in drawing 15 (C) The focus Pi characterized by proper 
numerical information (Lil, Li2, Li3, thetail2, thetail3, thetai23) in criteria information (registration 
information at the time of collating or focus information in the before frame at the time of a comparison) 
is accepted. The focus Pj characterized in extraction information (focus information acquired with the 
newest frame) by proper numerical information (Ljl, Lj2, Lj3, thetajl2, thetajl3, thetaj23) shall be 
accepted. When the include angle which at least two segment length information and those segments 
point out within these numerical information is in agreement by Focus Pi and Pj, it can be considered 
that Focus Pi and Pj is the same focus. In case fingerprint authentication is performed, the focus of at 
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least four or more points should be in agreement with the focus within registration information. 
Moreover, in case a location comparison is performed, two or more (ideally three or more points) point 
coincidence should be carried out by the focus in a before frame, and the focus in the newest frame. 
[0146] 

In addition, although the branch point and an endpoint are fair and you may connect as long as it is the 
focus, the branch point and an endpoint may be chosen and connected. Or the branch points or endpoints 
may be connected. Thus, stricter collating can be performed by taking the connection conditions of the 
focus into consideration. 
[0147] 

2.2.2.2 How to Evaluate Relation with Ridgeline 

The focus is connected with this approach in a straight line. If it does so, since the ridgeline of the 
fingerprint shown in a fingerprint image will be crossed, the segment which connects each focus can 
give the count to which the segment related with the focus crosses a ridgeline as numerical information. 
In this case, since what is necessary is to perform only a numerical comparison for every segment which 
connects the focus when collating with the registered registration information which has numerical 
information for every focus beforehand similarly, it is complicated and few processing loads can 
perform collating processing for which strictness is needed. 
[0148] 

The example of connection of the focus of a fingerprint image is shown in drawin g 17 (A). 
[0149] 

Thus, it will be in the condition that the segment which connects the focus was lengthened. For example, 
the segment which connects other focus P* and P" as Focus P is established. Therefore, since the 
segment LL 2 which connects "0", Focus P, and focus P" since the segment LL 1 which connects Focus 
P and focus P 1 does not cross the ridgeline of a fingerprint crosses the ridgeline of a fingerprint 4 times, 
the numerical information (ridgeline information) "4" is matched with the segments LL1 and LL2 
related with Focus P. 
[0150] 

By carrying out like this, as shown in drawing 17 (B), the ridgeline information which has a number of 
groups which match with the segment LLx lengthened among other focus for every focus, and cross the 
ridgeline of a fingerprint can be established. That is, about Focus P and P f , the combination of the count 
which crosses the ridgeline of a fingerprint about two segments is given as ridgeline information. 
Moreover, about focus P", the combination of the count which crosses the ridgeline of a fingerprint 
about two segments is given as ridgeline information. Since what is necessary is just to compare the 
focus by giving such ridgeline information using the group of the count which the ridgeline of the 
fingerprint contained in the ridgeline information established corresponding to each focus crosses, few 
processing loads can perform collating processing. 
[0151] 

2.2.3 Display-Control Processing 

Then, the example of the display-control processing performed after the authentication processing 

shown in drawing 13 is explained. 

[0152] 

An example of the display-control processing flow of information equipment 100 is shown in drawin g 

18. 
[0153] 

When it is judged that CPU210 of information equipment 100 is a principal's thing into which the 
fingerprint image captured by authentication processing shown in drawing 13 was registered, the 
following display-control processings are performed according to the program stored in ROM212. 
[0154] 

CPU210 directs extraction of fingerprint information for the sensor controller 228 (step S370). Here, 
incorporation initiation of a fingerprint image will be directed. The sensor controller 228 emits a 
predetermined signal in the fingerprint sensor (individual humanity news doner site) 232, and reads 
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fingerprint information. The fingerprint information read for every pixel as shown in drawing 12 (A) and 
(B) is stored in RAM230 for sensors so that it may become the fingerprint image of one sheet. 
[0155] 

In addition, when the fingerprint sensor 232 captures a fingerprint image repeatedly with given frame 
frequency and the authentication processing shown in drawing 13 is completed with 1 frame period, the 
fingerprint image (for example, the frame f) captured at step S3 70 is the thing of the next frame (for 
example, frame (f+1)) of the fingerprint image captured at step S3 51 of drawing 13 . 
[0156] 

Next, CPU212 reads an image analyzer (routine) from ROM212, and analyzes the fingerprint image 
stored in RAM230 for sensors (step S371). Thereby, the focus of a fingerprint image is extracted and the 
coordinate on the fingerprint sensor of these focus becomes settled. A fingerprint image analysis result 
including focus information, such as a location (coordinate) of the focus extracted using the branch point 
and an endpoint as the focus of a fingerprint image was mentioned above, is stored in DRAM214. 
[0157] 

Next, CPU210 compares a new fingerprint image analysis result with an old fingerprint image analysis 
result, and defines a motion of the finger on a fingerprint sensor (step S372). Here, a new fingerprint 
image analysis result is an analysis result of the fingerprint image for display controls (2nd fingerprint 
image) obtained at step S371. It is the analysis result of the fingerprint image for collating (1st 
fingerprint image) obtained at step S351 of the authentication processing indicated to be an old 
fingerprint image analysis result to drawing 13 . 
[0158] 

The k focus is more specifically obtained from the fingerprint image for collating first captured at time 
of day tl, and it is expressed like (8) types. 
[0159] 
[Equation 3] 

y,\, a 



r il,a ~ 



(x t 



(a- 1, 2, • • • , k) • ■ • (8) 



[0160] 

Moreover, the focus of m (m is integer) individual is obtained from the fingerprint image for display 
controls captured at time of day t2, and it is expressed like (9) types. 
[0161] 
[Equation 4] 



(0=1, 2 . 



m) 



(9) 



[0162] 

Next, parallel translation translation- vector d and rotational transform S are given to Vectors rtl and 
alpha, and vector r'tl and alpha are obtained like (10) types. 
[0163] 
[Equation 5] 

=S(r,U+j) • • '(10) 
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[0164] 

Here, parallel translation translation-vector d is expressed like (11) types. 

[0165] 

[Equation 6] 



[0166] 

Moreover, rotational transform S is expressed like (12) types. 

[0167] 

[Equation 7] 

f cos 6 - sin 6 > 

S= . •••(12) 
sin 6 cos 0 



[0168] 

And the value of xd, yd, and theta is changed and conversion is repeated until it compares with Vectors 
rt2 and beta ((9) types) vector r'tl and alpha ((10) types) which were obtained and is in agreement by 
three points at least, for example. Even if it repeats the predetermined number of this conversion, when 
vector r'tl, alpha, and Vectors rt2 and beta are not in agreement, it is judged that the fingerprint image 
concerned does not belong to a principal. 
[0169] 

In addition, collating processing of step S354 in drawing 13 and comparison processing of step S372 in 
drawing 18 are common at the point performed using the focus of a fingerprint image. Collating 
processing performs the comparison with registration information and the fingerprint image for 
collating. Comparison processing performs the comparison with the fingerprint image for collating, and 
the fingerprint image for display controls. Since collating processing is what attests whether it is a 
principal's registered thing, it is desirable to carry out more strictly than comparison processing, 
therefore, the fingerprint image captured over the multiple frame in **** in collating processing the 
condition [ the focus of at least four or more points being in agreement ] from the registered focus ~ 
using collating with registration information ****-- being frequent (for example, each frame or 
several frame spacing) - collating is desirable. On the other hand, among the focus, since the fingerprint 
image of a before frame and the present frame is only compared in comparison processing, when two 
points are in agreement in min, it is possible to ask for the travel, the migration direction, passing speed, 
and angle of rotation. 
[0170] 

The fingerprint image in a certain frame f and the fingerprint image in the following frame fH are 

shown in drawing 19 (A) and (B). 

[0171] 

The black dot shows the focus of each fingerprint image, focus Pf+1 [ in / as a result of repeating above- 
mentioned conversion / Frame f / in / for example / the focus Pfl-Pf3 and a frame (f+1) ], and 1-Pf+ - if 
matching with 1 and 3 can be performed, it can ask for migration translation-vector d and rotational 
transform S. That is, passing speed can be specified as a travel, the migration direction, angle of rotation, 
and a pan. 
[0172] 

In drawing 1 8 , if a motion of a finger can be specified at step S372, CPU210 will create the new image 
according to a motion of a finger from the information stored in DRAM214 (step S3 73), and will store 
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new image information in VRAM224. That is, since parallel translation translation-vector d and 
rotational transform S become settled at step S372, it is made to be proportional to the rate of parallel 
travel |d| on the fingerprint sensor 232, and the viewing area in an operating space can be moved, or the 
image to which the viewing area was fixed to and the operating space itself was moved can be 
generated. In addition, what is necessary is just to give to an operating space similarly about rotational 
transform S. 
[0173] 

And it is directed that CPU210 displays the image stored in VRAM224 to a display controller 222 (step 
S374). A display controller 222 emits a predetermined signal on a display 226, and displays the image in 
VRAM224 on it. 
[0174] 

When ending, (step S375:Y) and a series of processings are ended (end), and when not ending, it returns 

to (step S375:N) and step S370. 

[0175] 

In addition, when new information (for example, new balance at the bank etc.) needs to be saved by card 
activity etc. for a long period of time, CPU210 sends these new information to an encoder 218. An 
encoder 218 will encipher the inputted new information and will store it in nonvolatile memory 216. 
[0176] 

An example of an operating space and a viewing area is typically shown in drawing 20 . 
[0177] 

As shown in drawing 20 , when the field of the arbitration of an operating space 400 can be set up as a 
viewing area of a display 226, the display control to which operating-space 400 the very thing is moved, 
moving a viewing area 410 for an operating-space 400 top, or fixing a viewing area 410 can be 
performed. 
[0178] 

Now, the viewing area 410 in Frame f shall be set as the location shown in drawing 21 . As a result of 
comparing the focus of the fingerprint image extracted at this event with the focus of the fingerprint 
image extracted in the fingerprint image of the following frame (f+1), the image changed using 
migration translation-vector d and rotational transform S which were called for shall come to be shown 
in drawing 22 . 
[0179] 

When a finger moves downward and it rotates clockwise on the fingerprint sensor 232, this moves 
downward to the operating space 400 where the viewing area 410 was also fixed, and shows the image 
at the time of rotating clockwise (forward direction). Or when a finger moves upwards and it rotates 
counter clockwise on a fingerprint sensor, the image which moved upwards and rotated counter 
clockwise is shown to the viewing area to which operating-space 400 the very thing was fixed so that a 
finger might pull an operating space 400, where a viewing area is fixed (hard flow). 
[0180] 

2.2.4 Examples of Calculation, Such as Travel 

As opposed to the operating space in Frame f, the information on the image which was made to 
correspond to a motion of the finger on a fingerprint sensor, and was changed at step S373 shown in 
drawing 18 performs the following actuation, and is generated. 
[0181] 

Below, frame frequency of fFP [Hz] and a display 226 is set to fDIS [Hz] for the frame frequency of the 

fingerprint sensor 232. 

[0182] 

It can ask for the parallel translation vector d and rotational transform S (theta) between the fingerprint 
image captured in the frame of time of day tl, and the fingerprint image captured in the following frame 
(t2=tl+l/fFP) as follows. 
[0183] 

First, parallel translation velocity- vector v becomes like (13) types. 
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[0184] 
[Equation 8] 

v = ./>/> 



(1 3) 



[0185] 

Moreover, rotational speed nu can be expressed like (14) types. 
[0186] 

Nu=fFP-theta ... (14) 

The amount of scrolling of the viewing area [ can set a scrolling transfer coefficient to ksd (a motion of 
the same / a motion and scroll rate of a finger / or a finger and the passing speed of a pointer are the 
same at the time of ksd=l), and / multiplier / rotational-speed ] on an operating space or the movement 
magnitude of a pointer is defined here as ksr (rotational speed and scrolling angle of rotation of 
rotational speed [ the rotational speed of coincidence or a finger and ] of a pointer of a finger correspond 
at the time of ksr=l). 
[0187] 

The parallel translation vector ddis between the following frames (f+1) can be searched for like (15) 
types from Frame f. 
[0188] 
[Equation 9] 



"dis K 



sd 
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[0189] 

Moreover, angle-of-rotation thetadis can be calculated like (16) types. 
[0190] 

[Equation 10] 

U -e -..(16) 



k V 
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f, 



DIS 



DIS 



[0191] 

Thereby, it can ask for rotational transform Sdis (thetadis) like (17) types. 
[0192] 

[Equation 11] 



COS© 



dis 



•sinO 



smB dls cos0. 



dis 



(1 7) 



[0193] 

Therefore, the viewing area which should display a frame (f+1) can be specified by performing the 

following count to the vector rdis in Frame f. 

[0194] 

[Equation 12] 
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4 = S*.(«*X4 +■ 4) (WttflaJW*!*) • • • ( 1 8 ) 
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4 =^v(^)(^, "»4v) («#fl*>ft*> '-(19) 



[0195] 

In addition, a pointer can ask for the location of the pointer after migration similarly. When moving a 

pointer, it is desirable that it is the forward direction for an operator. 

[0196] 

As for the scrolling transfer coefficient ksd or the rotational-speed multiplier ksr, between 0.5 to 2 is 
desirable (0.5<ksd<2, 0.5<ksK2). If it carries out like this, since a motion of the display screen 
synchronizes with a motion of a finger mostly, the handling (actuation, control) of information 
equipment (information machines and equipment) becomes comfortable. 
[0197] 

3. Frequency Change 

By the way, since the IC card with which information equipment 100 is applied is a pocket mold, it is 
needed that it is a low power. Therefore, paying attention to the operation of the fingerprint sensor 232, 
low-power-ization can be attained by making adjustable fingerprint sensor frame frequency 
(incorporation frequency). 
[0198] 

An example of control processing of the frame frequency of a fingerprint sensor is shown in drawing 

23. 

[0199] 

Here, the case where scrolling control is performed after fingerprint authentication is explained. 
[0200] 

First, by the fingerprint sensor 232, it is set as a slow mode (step S450). A slow mode is the mode in 
which fingerprint sensor frame frequency captures a fingerprint image by 0.3Hz - 3Hz here. It is because 
it is not necessary to follow a motion of the finger of a fingerprint sensor so, and it is desirable for it not 
to be necessary to carry out at high speed, to carry out rather at a low speed, and to reduce useless power 
consumption. 
[0201] 

And if the collection of a fingerprint is performed by the slow mode (step S451), the existence of a 

fingerprint image will be distinguished (step S452). 

[0202] 

When it is judged that there is no fingerprint image here, it returns to step S451 again as that to which 
the finger does not touch (step S452:N) and a fingerprint sensor, and a fingerprint is extracted. 
[0203] 

On the other hand, when it is judged at step S452 that there is a fingerprint image, as mentioned above, 
the location of (step S452:Y) and the focus which extracted the focus of a fingerprint image and was 
extracted is memorized (step S453). 
[0204] 

Then, the fingerprint sensor 232 is set as fast mode (step S454). Fast mode is the mode in which 
fingerprint sensor frame frequency captures a fingerprint image by 10Hz - 100Hz here. Although it is 
necessary to incorporate to some extent at high speed since it is necessary to follow a motion of the 
finger of a fingerprint sensor, it is desirable to operate on the minimum frequency which can be followed 
from a viewpoint of power consumption. As an ideal, it is 20Hz - 40Hz. 
[0205] 
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And if the collection of a fingerprint is performed by fast mode (step S455), the existence of a 

fingerprint image will be distinguished (step S456). 

[0206] 

When it is judged that there is no fingerprint image here, as that to which the finger does not touch (step 
S456:N) and a fingerprint sensor, scrolling control is ended (step S457) and a series of processings are 
ended (end). 
[0207] 

On the other hand, when it is judged at step S456 that there is a fingerprint image, it compares with (step 
S456:Y) and the focus of the fingerprint extracted by the slow mode which extracted the focus of a 
fingerprint image as mentioned above (step S458), and was memorized at step S453 (step S459). 
[0208] 

And the image which performs scrolling control according to a travel, the migration direction, passing 
speed, angle of rotation, etc., and is displayed on a display 226 as mentioned above is changed (step 
S460). 
[0209] 

Then, the scrolling control corresponding to a motion of the fingerprint which updates the location of the 
focus before migration in the location of the focus after the migration extracted at step S458 (step S461), 
is extracted by step S455 by return and then is extracted by the fingerprint sensor 232 is repeated. 
[0210] 

Thus, paying attention to the operation of the fingerprint sensor 232, only when required, useless power 
consumption can be reduced by attaining improvement in the speed. As for the frame frequency at the 
time of capturing the fingerprint image (1st fingerprint image) used for collating at least, although 
processing of collating was omitted and illustrated here, it is desirable that it is lower than the frame 
frequency at the time of capturing the fingerprint image (the 2nd field fingerprint image) used for 
display controls after that. 
[0211] 

Moreover, when the fingerprint sensor 232 captures a fingerprint image periodically, it is desirable to 

make it operate, only when required. 

[0212] 

The finger 500 of the operator who attests by the fingerprint sensor 232 of the information equipment 

100 applied to an IC card at drawing 24 is shown. 

[0213] 

As the fingerprint sensor 232 is shown in drawing 9 , the capacity detection dielectric film 299 is formed 
in the detection side. Therefore, if it is detectable whether an operator's finger touches the capacity 
detection dielectric film 299, actuation of the fingerprint sensor 232 which repeats a scan periodically 
according to the detection result can be stopped, or the clock frequency can be made low. 
[0214] 

According to whether an operator's finger has touched, an example of processing of the frequency 

control of a fingerprint sensor is shown in drawing 25 in a detection side. 

[0215] 

When an operator's finger touches the capacity detection dielectric film 299 (step S510:Y), it is set as 
above-mentioned fast mode (step S51 1), and where frame frequency is made high, a fingerprint image is 
captured by the fingerprint sensor 232 (step S512). 
[0216] 

On the other hand, when an operator's finger does not touch the capacity detection dielectric film 299 
(step S510: N), it is set as an above-mentioned slow mode (step S513), frame frequency is made low, 
and useless power consumption is avoided. 
[0217] 

After fingerprinting was performed by fast mode, or after being set as a slow mode, when it is not 

termination, it returns to (step S514:N) and step S510. 

[0218] 
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Thus, since a fingerprint sensor when required is operated on a high frequency, useless power 
consumption is reducible. In addition, in drawing 25 , although it is set as a slow mode, it is also 
possible to operate only a part required as the so-called standby mode, and to stop the frequency of a 
fingerprint sensor. 
[0219] 

In addition, this invention is not limited to the gestalt of operation mentioned above, and deformation 
implementation various by within the limits of the summary of this invention is possible for it. 
[0220] 

Moreover, although the operation gestalt mentioned above explained the case where a motion of a finger 
performed a display control, it is not limited to this. For example, when a finger moves in the specific 
direction (for example, move to X shaft orientations and Y shaft orientations, or it rotates 90 degrees to 
the clockwise rotation of the shaft of these shaft orientations), it is also possible to incorporate a motion 
of the finger as a fingerprint image, and to make it change the function of information equipment 
according to change (for example, change of the location of the focus of a fingerprint image) of this 
fingerprint image. For example, the mode of operation of information equipment may be made to 
change, a given function may be stopped, or switch-off may be performed. Moreover, when information 
equipment has two or more functions of the card of a credit card and others as an IC card, for example, it 
is also possible to constitute the function of each card switchable according to a motion of a finger. 
Moreover, when sound recording / playback device has two or more functions, for example, it is also 
possible to constitute so that functions, such as a regenerative function, a rapid-traverse function, and a 
rewind function, may be changed. 
[0221] 

Moreover, in drawing 1 or drawing 4 , the image generation section 40 and a display 50 do not need to 
be included. In this case, it is also possible to offer the information equipment controlled considering the 
comparison result based on a comparator 30,130 as actuation information. 
[0222] 

Moreover, in invention which relates to a subordination claim among this inventions, it can also 
consider as the configuration which omits a part of requirements for a configuration of the claim of a 
subordination place. Moreover, the important section of invention concerning the independent claim of 1 
of this invention can also be subordinated to other independent claims. 
[Brief Description of the Drawings] 

[Drawing 1] The configuration schematic diagram showing an example of the configuration of 
information equipment. 

[Drawing 2] Drawing 2 (A) is the explanatory view of an example of the branch point which is the focus 
of a fingerprint. Drawin g 2 (B) is the explanatory view of an example of the endpoint which is the focus 
of a fingerprint. 

[Drawing 3] Drawing 3 (A) is the mimetic diagram showing scrolling of an image. Drawing 3 (B) is the 
mimetic diagram showing migration of a pointer. 

[Drawing 4] The configuration schematic diagram of an example of the configuration of the information 
equipment which attests an operator. 

[Drawing 5] Flow drawing showing the first portion of an example of the flow of information equipment 
of operation. 

[Drawing 6] Flow drawing showing the second half section of an example of the flow of information 
equipment of operation. 

[Drawing 7] The block diagram showing an example of the detailed configuration of information 
equipment. 

[Drawing 8] The block diagram showing an example of the configuration of a fingerprint sensor. 
[Drawing 9] The sectional view of the electrostatic-capacity sensing element of a fingerprint sensor. 
[Drawing 10] The representative circuit schematic of the electrostatic-capacity sensing element when 
contacting the crest of a fingerprint to the dielectric film of a fingerprint sensor. 
[Drawing 11] The representative circuit schematic of the electrostatic-capacity sensing element when 
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contacting the trough of a fingerprint to the dielectric film of a fingerprint sensor. 
[Drawing 12] Drawing 12 (A) is the explanatory view of the electrostatic-capacity sensing element 
arranged by the fingerprint sensor. Drawing 12 (B) is the explanatory view of the procedure for using as 
the fingerprint image of one sheet irregularity of the fingerprint detected by each electrostatic-capacity 
sensing element. 

[Drawing 13] Flow drawing showing an example of the authentication flow of information equipment. 
[Drawing 14] The explanatory view showing the example of connection of the focus of a fingerprint 
image. 

[Drawing 15] Drawing 15 (A) is drawing showing two segments established with the focus as the 
starting point. Drawing 15 (B) is drawing showing the example which matched with the focus the die 
length of two segments, and the include angle which two segments make. Drawing 15 (C) is drawing 
showing basic information and extraction information. 

[Drawing 16] Drawing showing the example which matched the inner product value of two segments 
with the focus. 

[Drawing 17] Drawing 17 (A) is drawing showing the example of connection of the focus of a 

fingerprint image. Drawing 17 (B) is drawing showing the example of ridgeline information. 

[Drawing 1 8] It is flow drawing about an example of the display-control flow of information equipment. 

[Drawing 19] Drawing 19 (A) and (B) are drawing showing the fingerprint image in a frame f+1 in the 
degree with the fingerprint image in Frame f. 

[Drawing 20] The mimetic diagram showing an example of an operating space and a viewing area. 
[Drawing 21] Drawing showing an example of the viewing area before scrolling control is carried out. 
[Drawing 22] Drawing showing an example of the viewing area after scrolling control was carried out. 
[Drawing 23] Flow drawing showing an example of control processing of the frame frequency of a 
fingerprint sensor. 

[Drawing 24] Drawing showing typically the finger of the operator who attests by the fingerprint sensor 
of the information equipment applied to an IC card. 

[Drawing 25] Flow drawing showing an example of processing of the frequency control of a fingerprint 
sensor according to whether an operator's finger is in contact with the detection side. 
[Description of Notations] 

10,100 Information equipment and 20 The fingerprint image taking-in section and 30,130 Comparator, 
40 image generation section and 50 A display and 60,140 The focus extract section and 110 Collating 
section, 120 Registration information and 200 A bus, 210 CPU, 212 ROM, 214 DRAM and 216 
Nonvolatile memory and 218 Encoder, 220 A decoder and 222 A display controller, 224 VRAM, 226 A 
display and 228 A sensor controller and 230 RAM for sensors, 232 A fingerprint sensor and 234 A start 
switch and 240 A power-source line and 242 Common power-source line, 242 An output line and 244 
An electrostatic-capacity sensing element and 246 Signal amplifier (signal magnification MIS mold thin 
film semiconductor device), 248 A signal sensing element and 250 The pass gate for power sources, and 
252 Common power-source line, 260 A power-source selection circuitry and 262 The shift register for 
power sources, and 264 The output line for power-source selection, 270 The pass gate for output signals, 
and 272 Common output line and 280 output-signal selection circuitry, 282 The shift register for output 
signals, and 284 The output line for output selections, and 290 Insulating layer, 291 The semi-conductor 
film, a 291 A source field, a 29 IB drain field, and 29 1C Channel field, 292 Gate dielectric film and 293 
A gate electrode and 294 The insulator layer between the first passes, and 295 The first wiring layer and 
296 The second interlayer insulation film and 297 The second wiring layer and 298 A capacity detection 
electrode and 299 Capacity detection dielectric film 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 14] 
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